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Unité de recherche INRIA Sophia-Antipolis
2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex (France)






















; <9= ¨J©Hßà -«x¨?>Gß = @
A B0C Û 4ßà*Û % @
SÇë¡ ­ |5EyEz}|ty ÇÇ5ÇÇ5Ç®Ç5Ç5ÇÇ5ÇÇ5Ç®Ç5Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ 
SÇ  ­ |5|| Ç5ÇÇ5ÇÇ5Ç®Ç5Ç5ÇÇ5ÇÇ5Ç®Ç5Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ ~
@ B Þ$ßEDF>GÛÞ{§ G
SÇë¡ ­ |5`F³	yEt Ë{| °Â||¦ç°Âv$XF|°g»Ç5Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ £
SÇë¡Ç ¡ ­ |5wx||tyEµ-JyH| ÇÇ5ÇÇ5Ç®Ç5Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ £
SÇë¡Ç  ­ |5JyH|vH¯:vH;µNyE	yEtvHX8Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ ¢
SÇë¡Ç  ­ |5JyH|vH¯qvHS#yE5H;¸çË ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ 
SÇ  IÌ|EyH³t#|z}|X:¯GtvHz ç°Âv$XF|°g$Ç5Ç®Ç5Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ Ô
SÇ SÇ ¡ sut#vE¹||gz}|JyH³;t#|z}|S# Ç5Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ Ô
SÇ SÇ  ØÊ{|z¼|JyH³;t|z}|X#¾ÇÇ5Ç®Ç5Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ Ô
SÇ SÇ  IÌ|¹tAz}|JyH³;t#|z}|S# Ç5Ç®Ç5Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ 
G J®ß LK ¨> =FMON ª = àQPSRUT·©Hß VKß> = ¨«ß©H©ÃÛX§WKß = à*Û = «ÛX§ ;-X
Y J®ß LK ¨> =FMOZ Tm©Ãß [P R ß© N ;';
£SÇë¡ \vHyEFvHÇ5ÇÇ5ÇÇ5Ç®Ç5Ç5ÇÇ5ÇÇ5Ç®Ç5Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ ¡x¡
£SÇ  ]vHz{;;w Z ¯Gt#vHz P R ÇÇ5ÇÇ5Ç®Ç5Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ ¡x¡
£SÇ  ]vHz{;;w Z ¯Gt#vHz N Ç5ÇÇ5ÇÇ5Ç®Ç5Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ ¡H
£SÇ SÇ ¡ ­ |5×t;;	yP|	yEFvH´Ç5Ç®Ç5Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ ¡H
£SÇ SÇ  Ø8³VË¼vH¯q|×gt¹;;	y$|²yEAvHUÒÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ ¡H£
£SÇ SÇ  `vHµXw$U|g×t;	y$|	yEFvH¼ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ ¡H£
£SÇ ~ #³w{wx|vHz}|tFC;¯bvHt¹z¦yE¹AvH¾ÇÇ5Ç®Ç5Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ ¡H
^ J®ß LK ¨> =FM ¨ C ÛOK*©Hß`_EÛS«Ã¨>Gß = 4ª`¨J©>G«ÛX§aT·©Hß  Z ª = à N ;-b
c ¼ÛS§  %A¨E§ A'X
b J®ß = «&% -§9>Gß = @ c
¤ dU¨ Là-Ü ß'T/egf @'h
iFiUjlk2mn	op
        89	F&
"	?)
 dU¨ Là-Ü ß'T¨ C ÛÌ§Û % TbÝ«ª% >G¥*©Ãª`¨?>Gß = Û -ª`¨>Gß = § G @
Ç ¡ \vHyEFvHÇ5ÇÇ5ÇÇ5Ç®Ç5Ç5ÇÇ5ÇÇ5Ç®Ç5Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ ~
Ç  ­ |5vHµ;FvHvHtt#|³vH`w®#vvHU|`F³;µNyH|z}|X ÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ ~x~
Ç  ­ |5vHµ;FvHvHtt#|³vH`w®#v$ç°Âv`A;µGyH|z¼|S#CÇÇ5ÇÇ5Ç5Ç®Ç5ÇÇ5ÇÇ ~Ô
J dU¨ Là-Ü ß'T©Hª = § Y ;












*FwH;t#|P¡ ­ |;;vHµF|z}vX;|µ Ç
  5P"()*
`|FvH74|t|{|´z}vX;|µ|±¯bvHt|´JyEz¼|ty yE |Ò||´vH¹|t| yEU
|FvHº$yE	yEµË`||t#|µGyE¹AvH;¸{| °Â||{ °Âv®SA|°Ç`vHz}|EyEµ;tyEFvH{	yEtyEz}||t#
	yE;tyEµ¸µËÀyE|JyEtÌ|FvH´SÇ ¡Í|¯N;yEz}|XyEµ	zyEtÄ N VU|gvHz}vxwHtyEXËºvH¯u|
;µNyE|yE-5H;;çË P R yE5|*Xt¹¸A-yEtyEz}|#|t#zyEtF| Z yE Z Ç ­ |*ÅSv°µA|;wx|
vH¯Í¹|¹|$²yEXF|yEµµFv°#v¦vHz{;;#|P;t#vE¹||xyEÊ{|vHt5z}|¹tA5z}|EyH³t#|z}|XyH
;|t¹¸|nÌ|¹AvHÉSÇ SÇ
`|¹AvHP~;tF| Ë|ÄS;µNyE¸v°½#vvHz{;;#| N yE P R ¯Nt#vHz vH¸SLvHtt|³vH||Ç
`|FvHº£®|ÄS;µNyE¸U:v°P²¦|JyH|°U|t#| Z  Z X|JyEz}|ty®|µ¸¯G¶·JyEµ¸;tyE#|u¯GtvHzáy
XF;|v¼¹|||5XËÉvHz{;;¹¸w Z ¯Nt#vHz N vHt PSR Ç VvHz¼|5	yEtNyEµuy{;tFvHt-;¯bvHt¹z¦yE¹AvH
yEvH;*|'|U|ÍvH¹|t|$zyË|EyH³µË|ÍSt#vS`|¸¹|:t#vX|*vH¯|µ¯G¶·EyEµ;tyEFvHLÇ
  /$  ®"$
  "!$#&%'(#




~        89	F&
"	?)
³	yH| +  |z$|;;|nÀU|g	yEµ°CyË¸Ì¹|5E¶·`¸z}|³FvH	yEµ;t#vE¹||g	yH|,/  ;|
EyEz}|tyAu|{;|t¸|{yH'y  $	 1$	2	( 8 	1"1(	 ¯Gt#vHz /0-Â#v /  ÓÕ¢EÖ Ç½|JyE
°t#||;t#vJ|FvH¦zyEtÄ{¸ÉyEXËºvH`¹|¯GtyEz¼| vH¯*/ - 	
      
   !"
	
     #   $    !%'&
(*)+), ¿³¡HÁ
°|t#| Z Fu|zyEt¹¸ÄvH¯U¹|  3 3)	( 15W:) .- ¹|vH;FJyEµ|S#|t¿m|| HwH;t#|¡HÁ




 °ÂvXF|°Í	y|||yEÅ|É³¸z;µ¸yE|vHU³µ¸ËSËºy#|t|vxvH;F³Ë`#|zÉÇW YX »95 X +Î|P³VËn¹|gt|µNyEFvH³;¼| °Â|| °ÂvXF|°gvH¯y||²Ç ­ U||SA|°yEt|®³;vx¹|
#vÎvHz}|¦¯Gt#vHz ||tç°v½EyEz}|tyH{vHt¦vH|ÌJyEz}|tyº.z¼vH¹AvHLÇ ­ U|ÀvH;FEyEµg|X|t#
vHt¹t#|vHU`¸Uw¦#vÀ|{SA|°yEt#|};|vH#|¾SËT- ¯bvHt$|H;t³yEZ-  ¯bvHt$U|¼|vH
|Xt¹¸A$	yEtyEz¼|#|t#XË Z yEU Z t|³|¹¸|µ¸ËX|$vHt¹z¦yEµFÏ|ÎJyEz}|ty}¯GtyEz}|
t#|³||µË¦SË[ @ yE\ @'] Ç ­ U|®zyEtÄÀvH¯Â	yEwx|$vH¯¯GtyEz}|^ @ v¼¯GtyEz}|_ @] APy
zyEtÄ¼vH¯:`A;µGyH|z¼|S;|H;|¼SËºyPtvHyEFvH¦zyEtÄa`»yEÌy®¹tyE³µNyEFvH¦|#vHtcb( ) + ]) + ed ` bf < - [g ¿ xÁ
IÌvHt#|;t#|F|µ¸ËXXwH|´y5vHSh vH¯uyEºvH`¹|iX°Â|®yEt|CS#|t|³|{¸º|yE;µA³¸w
|ÀVA³yEt¸çË4|	yEFvHvH¯*h ¯bvHt{|¼ç°Âv¾SA|°:yEnF|À|	yEFvH t#|µNyEw´|





 *   S# (	
   VU \S
@ ; ; BaC Û M Û = ÛX©Hª %:«ª;§Û
Ø³;z{w¼¹	yEh AvH®Ò|$¯bvSEyEµuµGyE|5vHtt|³vHV¸w{#v¦¹|H;t#³PyE½|vH
XF|°`°|	y|²`¯Gt#vHz |	yEFvH5¿·xÁyEÒ¿·xÁ E @ ] K   Z  Q  9  : ) + ]  Z  ` b 9;: ) +  EP@ Z  ` Z K! H@ Z  bÎ|5SÍ	y|®vH;yE¸|¼¹|wx||tyEµ ! )15  #	%&3 t#|µNyE¸Uw^j  #vj E @ ] K   EP@ P R K" H@$#  ¿m~Á
°|t#|
P R  Z  ` Z ¿ £xÁ#   Z  b ¿ ¢xÁ
P R FÍ| ,- 
	1$,  #  ,- 1 ?l&%l5   VyHÂ;|yE¸µF|n|µAv°±¦|AvHºSÇ ¡Ç SÇ #
A5y|#vHtt#|;t#||Xw$U| 1$13  ¸Ì¹|zyHwx|®¯GtyEz}|®vH¯u¹|®|vHÌXF|°$V	yEF
|;t#vJ|FvHÀvH¯P-8À||vHU¦XF|°PÇ )ç;||-¹;A';t#vJ|FvH¦F
Z  Q (' : ) + ]  Z   ` b  ' : ) +  Z  bXznµNyEtµ¸ËX
# *) Z ` < b ¿ xÁ
AgyP|#vHtt#|;t#||Xw5||¸vHµF|CÀU|CzyHwx|g¯NtyEz}|gvH¯u¹|7H;t#³ÂXF|°$Ç
 ²yEAvH!¿b~Áz¼|JyE{	yE j  µA|¦vH |Àµ¸U|ÌwxvH¸w4¹;t#vHwH,+  yEU|ÀvHX
t#|;t#||S#|nSË P R K `°;F¦F| 1$13 0 $ vH¯JjÒÇ ) FwH|ºXË}||#vHt
N K ¿ ÔxÁ
°|t#|
N M>-#  I/. P R ¿ xÁ
vHt|²;yEµF|SµË10
N 325476(8 Z :9 Z  ; << Z=; ¿³¡&>Á
?A@CB	D j&EGFIH&JLKNMOEPJRQ&STK DVU JXW @ KNF DOY j[Z \^]`_Iacbedf/g/h	\=iI\kjl	mnZ ]`_Ia\kjlXo&pNKNM DVqrDts dfRg/h	\^ivubw
iFiUjlk2mn	op
¢        89	F&
"	?)
°
< M> b I/. ` ¿³¡x¡HÁ
N FÍ| 	& $!"3:$  °;FÀ;|t||vHt¹t#|vHU;|U|| °Â||ºyEÀ¸zyHwx|
vH¸SÍ}|+H;t#ÍSA|°yEn#'|¸vHµNyEtÍµ¸U|¸}||vH¾¿b¹||$Ó ÔEÖGÁÇ < F:¹| )	)3
  ÓÕ¢Ö Ç
 |Éç°Âv¼;t#vJ|FvHÌzyEtF|  Q  nyE  Q    $|ÄX;t|¹|ÌÉ¹|®#yEz}|
vH`¹|Í¯NtyEz}|5  X°|JyEÀ|JyH³µ¸Ë{°t#|U|`A	yEt Ë|	yEFvH  )ç¯¹|;t#vJ|FvH¦|	yE¶
FvHyEt#|
 K  Q*Q  9 : ) ,   yE    ] K   Q  Q  9 : ) ,   |5`F³	yEt Ë}|²yEAvHAÂ°t#|
   ] K    Q  Q  K    ) Q  Q  ¿³¡HxÁ
­ ;F*¸z{;µF|*yE #  Au;tvHvHt¹AvHyEµ`#v  ) Q  Q ;  XyEU N #v >  ) Q  Q   I . Q  Q ; Ç
@ ; A BaC ÛÌ«ª;§Û´ß'T«ß'K %Gª = ª;© Kß> = ¨J§
) }|JyH|vH¯LvHµGyE	yEtÂvH¸S#Ã¹||	yEFvH}vH¯-U|;µNyE|¸a @ ²t|µNyEw EP@ yEU H@ 
yEµ¸µFv°g#v$;¸¯GË{U|t`		|t#|SVA³yEt¸çË}|	yEFvH'¸ÌvHU|`F³	yEt¹¸çË}|	yEFvHÀyEµA
¯bvHtyEµµ-vH¯q|zÌÇ
­ |;µNyE||wÀwH|4¸  @ SËÒ||#vHt
 <   < )  °C|t|  AP¸#
;;yEtË vHt¹z¦yEµ  @ yE  ÂU|ÉVA³yE|À¯Nt#vHz |Ì;µNyE|Ì#vT-ng#¼|	yEFvH±F

 < 9M: ) +   `°;FÀJyEÀ|g°Ct¸¹#|*²³w|	yEFvHÎ¿ xÁ   < Q  9M: )+ ) H @  ¿³¡HxÁ EG@  < Z=; K ) H@ ¿³¡E~Á
) ¯C°| H;t#³nyH³;z}|{	yE   u	yE$F®|{;µNyE|};vX|®vHnwxvº¹;t#vHwH -:°Â|n¹|
vH;yEÀ||° ¯bvHt¹závH¯*|`F³	yEtçË¼|	yEFvH E @ ] K   EG@ P K ¿³¡H£xÁ
°|t#|
P  P R  #  < Z ¿³¡H¢xÁ










)ç¯n¹|Î;µNyE|4;vS|ºUvH¾wxv ||tÌ;tvHwH -  $¸# ¦¶bzyEt¹¸Ä FÒy vHz}vxwHtyEXË
¿ 24P6&8 P 9   Á³|g#ÍS|t#¹|gFwH|ÀSË
P ;  P   P ;R  #   <  Z  ; ¿³¡HxÁ
°|t#|   F®#$;;yEtËÒvHtzyEµ'¸Z @ ] yE   u|}`AyE|n¯GtvHz ¹|nµGyE|}#vL-  Ç




Z=; <  vHt Z  ; <   ¿³¡HÔxÁ
) ¯q|;µNyE|gFyEÌ|;vHµGyEtÂ;µGyEU|xX	yECAwxvS|;t#vHUwH¦vH[- yE[-  S# ¦¶bzyEtÄ
AÂ;;|H;|Ç
 ²yEAvHU®¿ç¡H¢xÁyE½¿·xÁÍ³Uv° yE°|	y|
N M>-#  I . P ¿³¡HxÁ
*	yEµ¸µËXS|	yEFvHÎ¿·xÁ'³v°g	yE +  yE1+®yEµ°yË`#yE¹A³¯NË{|	yEFvHÎ¿ç¡H£xÁyH|ÄS|¶
#|³| +  yE^+yEt||5;t#vJ|FvHvH¯uU|X#|t#|AvHÉvH¯u|µ| -_- 
	 °C¸
|;µNyE|xÇ
@ ; @ BaC ÛÌ«ª;§Û´ß'T+Kß> = ¨E§ªV¨ > = = >A¨#Ü
vHtu|vH¸S#-vH¯¹|:µGyE|ÂyEu5H;; ËXEt#|t#|¹|S#|SË >  B  B  B  I < ÃvH¯	|²	yE¹AvH H@   
|5`F³	yEt Ë}|²yEAvH|vHz}| E @'] K   EG@ P R K ¿ >Á




Ô        89	F&
"	?)
 *    #S ( %'VUv S (% e   \S
) 	yH||´v°´yE|ÅSv°µA|;wx|$vH¯ N yEµµAv°#v{vHz{;;|$y;t#vE¹||t#|vHU³¶
tFvH vH¯|}||½ÓÕ£S'¡HJÖ ÇÐÑ¸Å|°F|²q|}ÅXv°µF|;wx|ºvH¯ N yEU P R µF|JyH;$#v½yE
yEÊ{|t#|vH³¹tAvHyE}|ÅSv°µF|;wx|vH¯ N  P R  Z yEU Z µF|JyH;Í#vnyE  uµF;|EyE
t#|vHtFvH*Ó ¡H²*>HÖ·Ç )çÎ|JyH4vH¯Â||$JyH|L¹vHz¼|$z}|JyH³;t#|z}|S#JyE¾|`t#|µË
vHz{;#|}¸|¸zyHwx|Ç







 |n¹| ¦¶bzyEtÄ P vH¯qygµGyE|7yEn¹|vHtt#|³vH;|| 8 j B j  9 yEU 8	 B
  9
vH¯ °ÂvnvHX h yE½V¹|®z¦yHwx|  vH¯u|P¸S#|t#|FvHÌvH¯uU|µ¸| h 	 °C¸
 F
  *8 K   :9 8 P K  P  9
³|  |µFvHwxvH#v  j   	 yE}|¸zyHwx|5vH¯  j  	 SË P Óë¡H¢EÖ Ç
Xz{¸µNyEtµËwH¸| ç°v ;µNyE| yEUSË¹|t  ¦¶bzyEt¹A| P yE P g|
vHt¹t#|vHU;|U|®vH¯U|nX|t#¹|FvH vH¯á° FvH;yE|ÎXËÐvHz{;¸UwÀ|
vHt¹t#|vHU;|U|vH¯ç°vPvHS#vH¯ÂÇ ­ U||vHXÍyEt|xX¯bvHtÂ|ÄyEz{;µF|x²U|¸S#|t#|FvH
vH¯-ç°vPµ¸|  yE   vH¯! °"¼Ç ­ U|vHtt|³vH||:vH¯L³}µ¸|ÂyEt#|vH;yE|XËÉvXvx¸wç°v{µ¸|Ì|/H;t#³zyHwx|t#|;t#||X¹¸w$SË¦¹||vHt##  yEU#  ;|¸tvHt¹t#|vHU`¸Uw®µ¸|ÍÀ||vH¦z¦yHwx||w$wH|ÀXË P  < #  yE P  < #  Ç
@ A A ¤$ = Û 4ÛSª;§-©HÛ ÎÛ = ¨J§
) ¯ N yE P R yEt#|ÅSv°*²°|JyE¦vHz{;;#|¹|X#|t#|AvH}vH¯qyEXËµ|°{|;µNyE|
yE5H;;çËXyHC|ÄS;µNyE¸|¸º|FvHºSÇ SÇ ¡Ç ­ ;FÂyEµ¸µFv°'Ív#|µ¸µ°C|¹|t'ç°v®µ|ÂyEt#|
	yEtyEµµA|µuvHt5vH C¹|Ë¾yEt#|$	yEtyEµµA|µ*¯ÂyE¾vHµ¸ËÀ¯'|ËÀ¸S#|t#|5yE5|#yEz}|®vH¸SPyE





@ A @ $8Û¨E©>G« 4ÛXª;§-©HÛ ÎÛ = ¨J§
) ¯ N  P R  Z yE Z. yEt#|{ÅXv°L-¸PA5vx³;µA|#vºvHz{;;|$|}yEwHµF|| °Â||½ °Âv
µ¸|vHtU|CtyEAvvH¯q °Âv$µA|wHUEÓÕXHÖ Ç
¤ =FM %GÛ ¥Û¨#Þ$ÛSÛ = % > = ÛS§  ­ |}yEwHµF|n| °Â||Îç°Âvºµ|   yEU  F$wH|4SËÒ|Ñ*yHwH|tt#|¯bvHtz;µGy
8   B   9    8	
  B
  B   B   9
°|t#| 
  yE 
  yEt#||P¸S#|t#|FvH°´|$µGyE|{yE55H;; ËºvH¯   yE   t#|³¶||µËyE    yE    `|5¸S#|t#|¹AvHÂvH¯  
  
  	 °ÀU| `	)&5:(	?3(vH¯u|²	yE¹AvH ?   C   E     H 
¸ yEXËÒvHt¹vHvHtzyEµu¯GtyEz}|vH¯ /0-ÃÇ 
  B
  B   B   ;|vH#||t#vx³¶btyE¹AvÀvH¯Â||¯bvH;tvHXv$yE°Â|$yEµFv$	y|
8   B   9     8	   B   B    B    9 ¿ ¡HÁ  yE   yEt#|}vHz{;#|´³w PSR yH$|ÄX;µNyE|Ò¸ |FvH SÇ SÇë¡Ç   yE    yEt#|vHz{;#|ÐyH®|{X#|t#|AvHUvH¯      	 °½|{¸zyHwx|8vH¯  ÇÉØvHt`¸UwÀ#v|	yEFvH4¿·xÁ¹||	yEFvHÌvH¯ F
 8 K B K 9   ¿ xxÁ
°|t#|
 8  B 9   < Z < Z  
Ø8wx||tyEµ	vH¸SvH¯      	 A"!   $#!  VvH³F;|tw®	yE   vHt¹t#|vHU;Í#v#   ÇØvHt#`w{#v}|	yEFvH ¿·xxÁ    yE    vHt¹t#|vHU¦#v{|ç°Âv¼vHz{;µA|ÄÀvHx³UwH	yE#|t#vSvH#%#  yE'&#  vH¯  8 !  B !  9   #  8 !  B !  9   8 !  B !  9 #   
v	yE
#   )  8 !  B !  9)( *  8 !  B !  9  8 !  B !  9 )  8 !  B !  9  8 !  B !  9 ¿ xxÁ\v°P;°|	y|
   B   B    B+     ) #  ) &#  ,
 ) #  ) &#  
# &# 
iFiUjlk2mn	op
¡&>        89	F&
"	?)
Î|P;|`|C¯Nt#vHz ;FyEº|	yEFvH¿ ¡HÁyEÎ¿·xxÁ'	yE   8   B   9 FwH|ÌSË
 8 !  B !  9 )  8 !  B !  9*  8 !  B !  9  8 !  B !  9 ¿ H~Á
¼ªV¨?>Gß ß'T %GÛ =FM ¨ C §  ­ |tyE¹Av@
	 °U|t#|P{2-áyEU»yEt#|®¯bvHtvHS#;;|vHz{¶
vx|ÉyH -  *- ^--   8- B- 9 8 B- 9  8 BA- 9 8*- B ! 9
`vV;vH|vHz{;;#||¸zyHwx|  "$#   "$%   #&%   #&' yE  %&' vH¯*¹|¸S#|t#|¹AvH°}|;µNyE|yEu5H;¸çË5vH¯
 	  (- 	  )^- 	  )! 	 yE  -* 	 Ãt#|³||µ¸ËXyH|ÄS;µNyE¸U|}¸º|FvH´SÇ SÇë¡ @+	 ACwH¸|ÀSË
, 8 ! "$# B ! "$% B ! #&% B ! #&' B ! %&' 9 -  8 ! "$# B ! "$# 9
 8 ! %&' B ! %&' 9/.  8 ! "$% B ! "$% 9  8 ! #&% B ! #&% 9 )   8 ! "$% B ! #&% 9 8 ! "$# B ! "$# 9  8 ! "$% B ! "$% 9 )   8 ! "$# B ! "$% 90.  8 ! #&' B ! #&' 9  8 ! %&' B ! %&' 9 )   8 ! #&' B ! %&' 9 8 ! #&% B ! #&% 9  8 ! #&' B ! #&' 9 )   8 ! #&% B ! #&' 9¿·x£xÁ
°;FÀt#|³;µ#¯Gt#vHzá|²	yE¹AvH4¿ H~ÁÇ
1  1{($;!243 "6587  1}#8)*'+;1}"$')*Í+
N yE7|  ¦¶bzyEt¹¸Ä P vH¯yESË ;µNyE|yE 8	yEtF;µGyEt P R yEt#|ÐvHz{;;|
¯Gt#vHz»zyHwx|vHSvHtt#|³vH;||| °Â||´|$ç°vXF|°gÇ ­ ||vHtt#|³vH;||
yEt#|ÎvHyE¸U|7|¸¹|tºXË tyHÅS¸w ¯|´XF|°À|µFvHw #v y ¹|||ÒvHtÌSË7³#|t#|v
zyE#;w;Ó ¡HS>V¡XEÖ Ç
­ |{`F³	yEt¹¸çË´|	yEFvH4wH|®|¾¹||	yEFvH5t#|µNyEw N vHt P #v|¸zyHwx|
vH¸SvHtt#|³vH;||  K  < N K   ¿ x¢xÁK   P K   ¿ xxÁÎ|{vHF|$	yE5||{|	yEFvHPyEµ¸µFv°!#vÌvHz{;#| N yEU P vH;µË´;ÎvÌy¼vH;¶·Ï|t#v
JyEµGyEt¯·yH#vHtJÇ `vVU|AwHSvH¸S#¯bvHt N yEÀ¯bvHtvHS#¯bvHt P ¸Òwx||tyEµ*vH5HwH;tyEAvH
yEt#||vHwH}#v®vHz{;;#|¹|z!µ¸|JyEtµËÇ ­ ||;vHµF|ÍyEt||¦vHz{;;#|{yHÍU||Fwx|;¶






)ç¾;tyHF|xUz$U¾z}vHt#|$vHX#5yEt#|}yyE¸µNyE;µF|v¦yE N yE P yEt#|vHz{;;#|ÒyH




|{vHzn;yEFvH4vH¯ P vx¹³¸µA|²Ç.)ç4	yEt¹A;µNyEtJ-#vÌvHz{;#| PSR q°Â|nU||¾#vÀÅSv°
¸zyHwx|{vH¯vHS#{yE¸3H;; ËX:³ yHU|¼X#|t#|AvHU$vH¯	yEtyEµµA|µµ|JÓ ¡HS¡HS'>HÖ·Ç




	  5 7  3¸µF| N Az¼vHt|Í|JyH³µ¸ËPvHz{;yE;µF|*	yE P R H¸LAL¸$t|tz}vHt#|`Ê}µ¸#vvHzn;#|
Z ¯GtvHz N 	yEÀ¯Nt#vHz P R yH|ÄS;µNyE¸|¼À¹|FvH´£SÇ yEUÌ£SÇ SÇ
   #n IU S
­ |$¹|vH¯ÂyEµµ*|P³ËXz{z}|tF  E¶bzyEtF|Fy}¢E¶·`z}|AvH	yEµL|#vHt5³	yH|yE
|	yEµµ¸Ë}t#|¯b|t#Í#v$¹|z¦yE¹t¸Ä}vHt#vHtt#|³vH`w¢E¶·`¸z}|³FvH	yEµ|#vHtJÇ
vHty|vH¯µ¸U|EyEtµËÌ;||;|S|#vHt#  !  B . . . B !   8 !  B . . . B ! 9 ;|UvH#|||#vHtC³	yH|vH¯*yH³A 8 !  B . . . B ! 9 Ç½|;|UvH#|®|5t#vHyEFvH½yEÄXF5vH¯y{t#vHyEFvHÌzyEtÄ\`»SË´yEXËÌ|#vHtS³´	yE`  `Ç
    %3$  U  (%  R¾t¹¸w$yE5`áAyEÉvHtvxwxvH	yEµzyEtÄÀyEU¼³w|²yEAvH½¿·£xÁ`°|	y|` ` <  -  Z  ; P R Z Z < P < R Z   <  -
°;FÀµF|EyH;'#v
P R! P < R  !  ¿ xÔxÁ
°|t#|
!  Z Z < yEU !   Z  Z  <
! F|*zyEt¹¸ÄvH¯;¹| .0&?1 13 (	9#" (3) t|µNyE#|g#v Z Ç) ¯S°|'vH³F;|t	yE   yEU  ¿b|||	yEFvHÎ¿ç¡HÁ¹ÁÍyEt#|5`		|t|SÍ¯Nt#vHzáÏ|t#vVX°;F¦FyEµ°CyËV|JyH|g¦tyH¹A|x²¹|
iFiUjlk2mn	op
¡H        89	F&
"	?)
! F5ynvx³¸|;|H;¸|®³ËSz{z¼|tFzyEt¹¸Ä&)ç5AS¸ÒvH|¶b#vH¶·vH|vHtt#|³vH;||
° Z ¸| Z Fq;A|µ¸ËnvH;yE|SË{vHU³tw|7]'vHµA|³ÅSË;|vHz{vx³FvH{vH¯
! Ç
 ²yEAvHÐ¿·xÔxÁ³v°v° °Â|JyEÌvHzn;#| Z  ¯Gt#vHz Z yE PSR Ç
)ç¾U|$EyH¹|$°|t#| Z   Z U°|{JyE¾¹|$|	yEFvH.¿·xÔxÁ#v¦vHz{;;#| Z ¯GtvHz PSR Ç
X| 2476(8 PSR 9  24P6&8 Z 9 24P6&8 ` 24P6&8 Z ; 9 FC¹|Ò|²yEµ*#vÌ¡ PSR Fg|ÄyHµËÀÅSv°C
°vH;5y¦¹EyEµNyEt¯·yHvHt;|#|tz{¸	yE¹AvHÉyEÉ¹|®;t#vHµA|z Fµ¸|JyEtJÇIºvHt|®;t#|F|µ¸ËX
;t#vHvx³FvH Ç 5³v°:¹	yEÂygvH;¶·Ï|t#v®³ËSz{z}|t¹A'z¦yE¹t¸Ä  F'y®vHµ;FvH}vH¯-|²yEAvH
P R  P < R   ¿ xxÁ
¸¯ÍyEÀvH;µË¼¯
   8 Z Z < B Z   < Z < 9
­ ;Fu	yH'yEµ¸t#|JyH`Ë$||}³Uv°´Óë¡HÔS;¡HEÖ·Ç ]vH|²U|SµËH °Âv®|²yEAvHU:vH¯	U|#yEz}|çËX|
yH|	yEFvHÎ¿ xxÁVvHyE¸U|X¯bvHtg|ÄyEz{;µA|²X¯Gt#vHz t#||SA|°Í°C¸º#yEz}|gSt³FCyEtyE¶
z}|#|t# Z `yEt#|||#yEt¹Ë{yE{³;Ê}A|Xq#v®vHz{;;#| Z XyH'vSvH¦yH|tvHtt|³vHV¸w
t#vHyEFvH´yEÄSAgyEt#|gUvH	yEtyEµµA|µ¿b||gt#vHvx³¸¹AvH Ç xÁÇ
)çÉtyH¹A|xz¼vHt|	yE´t#||5XF|°5yEt#|yXyE¸µNyE;µF|xv{	yE ! AvHz{;;#|ÌyH|
vHµ;FvHÀvH¯y$µ¸|JyEtµF|JyH³	yEt#|;t#vHµA|z Ó ¡HÔS	¡	¡H£JÖ Ç
	    %3$  U  (% 
ÍË$z;µ¸¹¸;µËS¸w|	yEFvHÌ¿·xÔxÁ*vH{|ÍµF|¯G	yE³A|ÍSË > #  IR. yEvH{U|ÍtFwHX¹	yE³F;|
XË >-#  I < . yE¦¸w|	yEFvH4¿·xÁX°Â|vHyE¸
N ! N < M>-#  IR. !  >-#  I < . ¿ >Á
ÍÍ|	yEFvHÌ¿·>Á*AuvH#yEµA|yH³Un{;tyHF|²ÇX¸U| N yE #  yEt|vHz{;;|
vH;µË¼;º#v$vH;¶·Ï|tvEyEµNyEt¯·yH#vHt#  yE ¿b||¹|FvHÀ~Á
N   N yE #    #  ¿ ¡HÁ
|5|	yEFvHÌyH	yEµµËÀyyE¸µNyE;µF|gv$ÍF
N ! N <   > #  IR. !  > #  I < . °C¸    ¿ xxÁ
 ²yEAvHÒ¿·xxÁ³v°ÍyE:°Â|EyEvHvHz{;;#| Z ¯Nt#vHz Z yE N ³|x`yHvHt#`w
#v;tvHvx¸FvH Ç SJ|*¯mvHµ¸µFv°wUvHz¼vxwx||vHµ|EyEtq³ËV³#|z ¸P|³ËSz{z¼|tF-zyEtÄ






)ç|JyH|'°|t#| Z.  Z J°Â|JyE||	yEFvHÌ¿·xxÁ-#vvHz{;#| Z ¯Gt#vHz N Ç S¸|#  FvHz{;;#|¦yHÂ||Awx|X|#vHtvH¯ N < vHtt#|³vH`wv®| >|Awx|XXyEµ¸|²  FyEµFv
;;ÅSv°CÌyE¦¹|gt#vH;µF|z FvHCµ¸|JyEtJÇ
`|¹AvH £SÇ SÇë¡Ì;;#$¹|¦;t#vHµA|z #|tz}vH¯|¦°Â|µµ¶bÅXv°.×t;;	y´|²	yE¹AvH
ÓÕÔEÖq°;F´³v°gC¹	yE|5;t#vH;µF|záF²	yHVtyEFg;||-Ç `|¹AvHÒ£SÇ SÇ S#vxwx|¹|t°C¸
yE;|U`A|gØPl]ÙyEU¾È*wH¸|U|¯mvHtzyEµvHµ¸AvHUgvH¯Â|×t;;y¼|²	yE¹AvH
¯G;FvH¦vH¯ Z  ` yE bÇ ­ ;ACyEµ¸µFv°g#vv°7v ´U|CyEtF;µNyEt	yENyEµvH5HwHtyE¶
FvHvH¯U|EyEz}|tyHu	yEµF|EyH{#v®|wx||tyE#|JyH|:¯mvHtÍU|×gt¹;;	y|	yEFvHÇ*Ñ*yHµ¸ËX
|FvHÌ£SÇ SÇ |t|'v° °Â|5vHµ¸||5×t;;	yP|	yEFvHÍÀ;tyHF|xÇ
Y @ ; BaC ÛÌÚÌ© FK KqªÉÛ  -ª`¨>Gß = §
­ |;t#vH;µF|závH¯*t#|v|tw Z ¯Nt#vHz N ³w|²yEAvHÐ¿·xxÁyEz}vH;S#Í#vH¦|³ËSz{¶
z}|t¹AzyEtF| ³	yE
  N  + )    B N  N <  N  > #  I/.  > #  I < . ¿ xxÁ
\v°Px¸¯°Â|Í|vH| N  N < XË 9 ºyE > #  I/.  > #  I < . SË 9 ] Ã|²	yE¹AvHÀ¿ xxÁ-A*|;¸XyEµA|X
#v
  N  + )    B 9  9  ) N  9    f - . - ¿ H~Á
X| 9 FPyÀ³ËXz{z}|tFzyEtÄ	 9  f - . - F5|;yEµA|S#vºy¦³ËV³#|z vH¯Â³¸ÄÒJyEµNyEt|	yEFvHÂvH¯u|¯bvHtz h 4 7   Ç\v°P¸|9 #   f - °|t#| #   :+   +   +  -  ¿ x£xÁ
;FÍË`³|z FÍ};t|;yEµF|SÍv$yESË¦³ËV³#|z vH¯;t#|||²	yE¹AvHÂyEz}vHw®°A °Âv
yEt#|5vHz{w$¯Gt#vHz y#yEz}|µ¸| 'vH¯ 9 V#yËh 4 4 l   yE h 4 4 &   ¿ x¢xÁ
³´	yE + 4 (   U°U|t#|     yE - yEt#|`A¸UJyEÌ|PvH|tvH|®¯GtvHz»yEvH¹|tµ¸|  VyË h 7 7 l   ¿ xxÁ
iFiUjlk2mn	op
¡E~        89	F&
"	?)
³´	yE + 7 &   U°C|t|   yEU   yEt#|$`F³yE´`		|t|S¯Gt#vHz Ç ) |||	yE¶FvH4¿·x£xÁÍz{;µ¸F|:yE
+ 4 l h 4 4 l  + 4 & h 4 4 &  + 4 ( h 4 4 (   ¿ xÔxÁ+ 7 l h 7 7 l  + 7 & h 7 7 &  + 4 h 7 4   ¿ xxÁ+   h    +   h    3+  - h  -   ¿m~ >Á
°|t#|  F:U|t#|z¦yE;wµ¸|vH¯ 9 Ç  ²yEAvHUC¿ xÔxÁ:yEUÉ¿·x¢xÁ*U|{µF|EyH;#v*h 4 4 (   ÇX|| h 47  h 7 4   Â|²yEAvH8¿·xxÁ}yE8¿·xxÁµA|JyH;{#vTh 7 7 &   ÇÑ*yHµ¸ËX °ÂvÌ|²	yE¹AvHPyEz}vHwLh     Ph     yETh  -   yEt#|U|½#yEF H|-vÀ	yE|	yEFvHÒ¿b~ >ÁqµF|JyH;Í#v5|¸t#{vH|²Ç SÀyP³Ë`#|z vH¯¹;t#|||	yEFvHÂyEµ¸°CyËV|ÄXF³#
³|{||½¸¯CvH;µËÎvH|{vXvHt`¸yE#|{vH¯ +  F$`		|t#|S5¯Gt#vHz Ï|t#vV*#yË+·-|4vH|{JyE
yEÅ|  -     Ç )ç¯yEµµ'vSvHt#`	yE#|vH¯ +}yEt#|{`	|t#|X5¯Gt#vHz Ï|t#vV|t#|{yEt#|¡H¢¦³U³ËV³#|z¼EÇ )ç;||-²vH|EyE|ÄXtyHÂ>$³ËV³#|z}vH¯t#||C|	yEFvH¯Gt#vHz yP³Ë`#|z vH¯-¸Ä
|	yEFvHCyEyEz¼vHUw$|zÌXU|C¯mvH;t¯bvHµµAv°wvH|yEt#|vHvHtt#| 
 h X   B h     B h - -   
   >  B  I B h 4    B h 4    B h 4 -   
`vV;|	yEFvH4¿·H~Á'|vHz¼|
  N  + )$   B9  4 4 l  N  9  ] 4 4 l yE 9  4 4 &  N  9  ] 4 4 & yE 9  77 l  N  9  ] 7 7 l
°;FÀF|²;yEµF|Sv9  4 4 l 9  ] 77 l  9  ] 4 4 l 9  7 7 l yE 9  4 4 & 9  ] 77 l  9  ] 4 4 & 9  7 7 l ¿m~S¡HÁ
 ²	yE¹AvH¿b~S¡HÁyEt#|u °ÂvÍUvHz¼vxwx||vH	vHµËSvHz{GyEµFE;|vH#|CSË  8 N B  9 yE   8 N B  9vH¯u;|wHt#||gç°v$ÀU|g¸Ä};;ÅSv°CÀvX|Ê}F|S#ÂvH¯
 
	









Y @ A ¤ §¨ -àLÜ.ß'T¨ C ÛÌÚÌ© FK K*ª´Û 
Lª`¨?>Gß = §
;t#vHzá|²	yE¹AvH4¿ xxÁS°Â|5||	yEÂ|×t;;	y$|	yEFvHyEt#|PyEµFv{|;yEµA|SÍ#v
  N  + )    B N  N <  N  >-#  I/.  > #  I < .
°;FL;yHvHt#`w$#v$t#vHvx³¸¹AvH Ç £SSF|²;yEµF|Sv
  N  + )    B      
°|t#|
       8 Z Z < B Z   < Z < B Z e ; b b < e <  Z < 9
      8 Z e  b b < e <  Z < B Z e   b b < e <   Z < B Z 8 e  & b  <  .b < e <  & 9 Z < 9
¸¯GbFvHt#vHvHtFvH	yEµ#v $vHt
       8 Z Z < B Z   < Z < 9
      8 Z   < Z < 9
vH|t°F|5yE¦°
egf  `   8  )=6&8 ` 9X9 ` 8   )^6&8 ` 9   6C8 ` 9 9  -
Ø;|`Ä4Ø F{;|vH#| #v´|³VË4vH¯ egf °C;A U|µ¸ ;|z}vH³tyE¸UwÀ|
yEv|t|³µ¸Â¸ÉyE;|V¸Ä Ç
­ ;Ft#|;µ¸Â³v°Í¹	yE ! |µFvHwx:vy®vHµ;FvH¼|#vHt³yH|5yE}vV`	yEÂvH||
vH¯ °Âv¼×t;	y|	yEFvH¿b~S¡HÁFCUvH|vHUwHÉv¼vHz{;;#| ! ÇgØ;|`Ä #vxwx|¹|t
° yE;|U`A|]áyE.È$yEµFv½³`F|®v°yÒ³Ë`#|z vH¯ç°vÒ|#{vH¯gç°Âv¾×t;;y






Y @ @ dß % D > =FM ¨ C ÛÌÚÌ© FK KqªÌÛ -ª`¨>Gß = §
)  ;tyHF|²Íz¼vHt|À	yE ;t#||ÀXF|°¦yEt|¾yyEµGyE;µF|²CvÎ¹	yE ! AvHz{;#| yH}|
vHµ;FvHÀvH¯y$vH;¶bµ|EyEtÂµA|JyH³¹²	yEt|t#vH;µF|z»Óë¡	¡H£JÖ Ç
iFiUjlk2mn	op




  8  9  4  8   8 N 4 B  9  l  < 8 N 4 B  9    1   l  8 N 4 B  9    8 N 4 B  9  &  < 8 N 4 B  9   1   &  8 N 4 B  9 9 ¿m~xÁ
°|t#|  A|®S;z$|t5vH¯:¯N;yEz}|XyEµLzyEtF| N 4 yyEµGyEµA|²Ç )ç¯  XF|°5yEt#|{yyE¶
µGyEµA|²U°|P	y|  	 
 Ç ­ |Pzn;z{AÏJyEFvHÀA5;vH|P³w}y¼µGyHAJyEµuÑ-||X|t#wH¶I´yEt#²yEt#`z}|vSÉÓë¡	¡H£JÖ Ç
8A	yEtyEz}|¹tAÏ|CSËPyE®;|ttNyEwH;µNyEtzyEtÄÙ¹	yE    < $vHt;|t
#v¾|Ìy´³ËSz{z¼|tF¼vx³|À;|H;;#|{z¦yE¹t¸ÄÇ IÌvHt#|v|tJ'¹|¼vH#vHz{¶btFwHS{|µF|z}|X
vH¯ AHÄ`|4#v½¡q°;F yEz}vH;S#®#vÌyEÅ| N     ­ ;F$|µ¸z{¸	yE|®¹|¼¹vHµ¸;¹AvH
;t#vHvHtFvH	yEµ	#v ! Ç ­ |zn;z{AÏJyEFvH¼FSvH|v|t7H|g	yEtyEz¼|#|t#Ç
­ ;t||°CyËVvH¯*¸¸NyEµAÏJyEFvHÌyEt#|vx³;µA| 
 ­ yEÅXw;t#||Í¯GyEz}|SyEµSzyEtF|*µA|JyH;u#vPy³ËV³#|z!vH¯¸Ä$vHµËXUvHznNyEµF*¸ H;|
;ÅXUv°EÇÉ;t#vHz ;F$³ËV³#|zÉL°Â|¼;;µFÎ³Ä4³ËV³#|z}®vH¯7H;|}vHµ¸ËSvHz{GyEµF$yEU
¹vHµ¸||z ³wy$vHz}vH#vH;Fz}|UvXÇ



















	yECvXvx¸w 8  B   9 yEtvH;¦U|CzyHwx||X|tC;vX|ÍUvH	y|Py®;Fw$¸ ;||vHº|vHz{;#|}yEµ|vH¯ Ç
  SC U    %  ( !k U /&( % #n IU
) ¯q°|5	y|PvHz}|®y$;tFvHt¸¯bvHtzyEFvHÌyEvH;¹|¹||5³´yH " yEwHµF| # 7 |ç°||µ¸|$yE tyEFvx 7 vH¯µF|wH¹*|	yEFvH¼¿ H~Á$yE±¿·x£xÁyEt#|nU|Ò#v´yH;ÎvÀ|
t¹¸#|tFvHÀwHXw$SË¦|	yEFvH4¿b~xÁ:¹|g¯mvHµ¸µFv°wt#|t¹Gy 
  " 	 
 8  9 

7   4  8    8 # 7(9 ) - 7 8 N 4 B  9X9  @ /  < 8 N 4 B  9   1  @ /  8 N 4 B  9
   " 4 8  9  7   4   8  7 ) 7 8 N 4 B  9X9  /  < 8 N 4 B  9   1 	 /  8 N 4 B  9
°|t#|- 7 8 N 4 B  9   8 !  4 7 B !  4 7 9 yE  7 8 N 4 B  9  , 8 ! "$# 4 7 B ! "$% 47 B ! #&% 47 B ! #&' 4 7 B ! %&' 4 7 9
)çÎvHt#|t5#vÀ|yEµ	yE#|   "  
 8 Z Z < 9 yE    " 4 8 Z Z < 9 -wH¸| y;t¹t#|S Z yE$|JyH¸|tyE¹AvHvH¯|;t#vS|³LvH¯;z{¸¸z{FÏEyEFvHLHyE$¸|||Ít#|tGy't#|;t#|'vHz{;;¹¸w
|¸zyHwx|vH¯*vHXyE5H;; ËX²°Â|g||¦#vvHzn;#| P R ¯Gt#vHz N yE Z Ç
vHt	yEJH°| H;t#³uvHz{;;#| < Ã³w|	yEFvHÌ¿ç¡&>ÁSyE$|L²;|vHznvx| < µÅ|Í
|	yEFvH4¿ç¡x¡HÁvt|v|t `Ì P R |w$|ÌwH|ÌSËÀ|	yEFvH4¿·£xÁÇ )ç4Ó ¢JÖ ;	yEwx|tyH
³v°	yEÂ|5;|vHz{vx³¸¹AvHºvH¯ < µÅ|gÌ|²	yE¹AvH4¿³¡x¡HÁAvx¸;µF|¸¯ÍyEÌvH;µË¼¯ <
	yHvHU|g¸wHµGyEt'yEµ||	yEµ#v$Ï|t#vyE}|vH|t' °Âv³wH;µNyEtÍyEµ|Í|	yEµ	#v$|JyH
vH|tJÇF\v°PyE;;µËXw|	yEFvH¦¿ç¡&>Á`¸t|µËµA|JyH;vyzyEtÄ <  Z < NZ °;F®;vS|
	y|{y}³wH;µNyEtgXyEµ¸|P|	yEµu#v}Ï|t#vV¸| N FCyEtyEz}|t¹AÏ|À´vHt#;|t#v¼|P|ÄyH¹µ¸Ë
³wH;µNyEtJV;°vx|5 °Âv}vH|t³¸UwH;µGyEtCyEµ¸U| , yE$yEt|®vH||#yEt¹¸µË¦|	yEµ·Ç )ç
Ó ¡&>xÖ yEtµF|Ë|ÄS;µNyE¸Uq¹	yEu|ÂµFvx|³z¦yE¹t¸Ä < #v < ;|tu|³zn¶·vH¯N¶·²yEt#|*UvHtz
°;F´;|vHz{vx|µ¸Å|®´|	yEFvH.¿ç¡x¡HÁAvH;yE¸|ÀSËÀt#|;µGyHw , yEU®SË  |³wH;µNyEt®XyEµ¸||vHz{vx¸FvHÒvH¯ < Ç \v°P-|t#|{yEt#|ç°vÀ°CyËVvÀ;|vHz{vx| <
µ¸Å|¸|	yEFvHÎ¿³¡x¡HÁgÓë¡&>ÃÖ Ç )ç;||²¸¯L°|;|vH#| `! U|CtvHyEFvH¦zyEtÄ{vH¯uyEÄSA6b®yEU
yEwHµF|":S°Â|	y|$# `!  -   > b I  .% b % 
& @CB	D j&EGFIH&J i Y(q S D E @ J B sVY S(' @ MVK*) b,+ (-/.102 h3Pi Z 4R_Ia - h(56798 . h3PiIi Z 4R_ & a
iFiUjlk2mn	op
¡HÔ        89	F&
"	?)
v	yE 
<  > ) b I . `  `
 > ) b I/. ` )  > b I - .% b %  `
 > b I . `
­ v$vHz{;;#|¹|¹| °Âv®t#vHyEAvH{zyEtF|²°Â|+H;t#ÍvHz{;;#|gy|#vHt';t#vHvHtFvH;	yEµ#vbyHvHt#V¸w$v|	yEFvH®¿·¡HÁÂyEÎ¿·¢xÁ 
b  Z=; #   b
°|t#| ÉFyEÀ;ÅXUv°ºEyEµNyEtJÇ `3yER`! `yEt#|g¹|º|	yEµ#v
% b %  8 < < ( > b I/. < 9
°|t#| <  A¹|zyEtÄvH¯vH¯·yH#vHt#vH¯ < Ó ¢JÖ Ç3|´;|JyEµ¸w$°ÌzyHwx|yEvHz}|
¯Gt#vHz y|²U||²°Â|5vXvx¹|gU|gt#vHyEAvHºvH¯u³zyEµµA|³yEUwHµA|²Ç
  1{($;!2 	/$ 1')* #)*'+Ð 	 " 3
­ |  SF|°vH³F;|t#|Ì´;Fg¹|FvHÎyEt|{yH³;z}|ºv¼	y|¹|$#yEz}|®X¹t¸U³AP	yE¶
tyEz}||t#zyEtÄ Z yE½yEt#|³Ò	yEU|®¯G;UyEz¼|SyEµ-zyEtF||ç°Â||Ò|EyH½ °Âv
XF|°yEt#|ÅXUv°LÇ
vHt'yESË$XF|°*vH¯	vH;FJyEµ;|S#|t - 4 yE}yESË®SA|°  vH¯vH;FEyEµ|X|tP- 7 Ã°Â|;|vH#|( ) + /)+ 1  d ` 4 7 b 47f < -  g
ØvHt#`wÎvÎ|¹AvH£SÇ ~V°|ÌJyE vHz{;;#| b 4 7   4 7 b 47 yE ` 4 7 °U|t#|  4 7 FyE
;;ÅSv°C{EyEµNyEtJÇJÎ|¹|};|H;|'|'¯GtyEz}|kÌSË$¸*z¦yE¹t¸ÄvH¯	yEwx|vH¯	¯GtyEz}|Í¯Nt#vHz @ l #v	 ( )
)+ l  d  - f -f < -  l & g ¿m~xÁ





)  `°|	y|5|Q   ZRQ  ( ) + l)
  Z   - f - Q   ZRQ  ( ) + &)
  ZRQ  ( ) + &) + l ( ) + l)
  Z  `   b   yE¦¯bvHtyEXË}XF|° 	 Q 4  ZRQ  ( )+ 1)
  ZRQ  ( )+ 1) + l ( ) + l)
  Z  `  4  l & l 1 b  4 \v°7¯GtvHz ( )+ 1) + l  ( )+ 1) + & ( )'+ &) + l
°|5;|`|	yE b  4  `  4 b    Tb  4
v	yE
  




vH¸S# h 4'vH¯'|®¹||$vH¯;;ÅSv°vXvHt#V¸	yE| 8 9 4 9 4    	 Ç ­ U|t#|H;|z}|SvH¯|;t#vJ|FvHÍzyEt¹A|'AÂ|À;vH|SË¼z{;¸z{FÏw5|¯bvHµµAv°¸Uwt#|tFvH 

7   4
 / 8 8 N 4 7 ) # <4  9 7# <4 - 9 7 9   8 O 4 7 ) # <4  9 7# <4 - 9 7 9  9 ¿m~x~Á
v|t
 ¹||vH¯uyEµµ|vH¸S#'vSvHt#`	yE#| 9 4 ¿G¯bvHtÂ|EyH    7 FÍ¹||ÂvH¯*U|¸VA|
'vH¯*¹|¸zyHwx|¸º°;F¦|;tvE|¹AvH K 4 7   N 4 7 O 4 7  < vH¯ h 7 FÅSv°Á
 ¹||gvH¯*|;t#vJ|FvH¦zyEt¹A|ÂvH¯*|  XF|° 8 Q 4I9 4
      v$yE
   >  B IB Q 4  	
 # <4 # <4 # <4 -

iFiUjlk2mn	op
>        89	F&
"	?)
IÌvHt#|À;t#|F|µ¸ËX:;FA};vH|XË z{;¸z{FÏwÌ|ºt#|tFvH7¿b~x~Ánv|t|À¹|}vH¯5|
;t#vJ|FvH.z¦yE¹tA|nvHµ¸ËXÍXË ¸w½yÎµGyH¹³AJyEµÑL||X|t#wH¶ I´yEt#	yEt#`z}|vS ÒyE
|EyH |yEµ	yEFvH½vH¯|{t#|t¹AvHLU|$vHS#®vXvHt`¸yE#| 9 7¦yEt#|µ¸|JyEtµËÒvHz{;;|
¯Gt#vHz U||²yEAvH
    7 B K 4 7  Q 4 9 7  f -
­ |;t#vJ|FvH¦zyEtF|CyEt#|gyEtyEz}|t¹AÏ|{|¯bvHµµFv°w$°CyËQ   Z   - f -  yE    >  B
I B Q 4  Z  `A4 b 4	
°;FÌzyEÅ|y#vHyEµuvH¯    8	=)  9 	yEtyEz}|#|tÇ6` 4 FC;NyEµ¸FÏ|¼SË\`  4 yE[b 4 XË l & l 1 b  4 Ç
 6 '+($	+





;|t¹¸|º4¹|FvH4£SÇ SÇ ÌyEt| Ht#³5³v°LÇ ­ ;t||ÅS¸vH¯Âzn;z{AÏJyEFvHÒyEt#|#|#|
;||`wvH´|5	yEtyEz}|tFÏEyEFvHÌvH¯ Z  H;|®yEtyEz}|#|t#;¯bvH;t	yEtyEz¼|#|t#$¿    Á¯bvH;tP	yEtyEz}||t#{¿     Át#||$yEtyEz}|#|t#{¿    yE     Á-°|t#| ¼F|{yH³|5tyEFv¦|yEµ	yE#|ÎyE5|$;NyEµ¸FÏEyE¹AvHLÇ ) Ò|JyH|{vH¯'||²U||}¡-|¸St³F	yEtyEz}|#|t#vHz{;;|{°Ày$µNyH³FEyEµJyEµ¸;tyEFvH}z¼|vS-Ó ÖLyEt#|5yEµFvwH¸|LÇ
­ |{yH³|5tyEFvx$yEt||tËÒ³z{¸µNyEtJÇ ­ |{vH|t	yEtyEz¼|#|t#5yEt#|}yEµA¹v¦°|µµÍ|³zyE#|
yEv|{yEµµu°¸¹É¹|ç°v}µGyHÅS¸U;vH¯Íz{;znFÏJyEAvHUvH³F;|t¸Uw¹|®¯·yH	yEJU||










*AwHt#|5  dÛ 
LÛ = «Û ; :~        ¶bXF|° `|tyHÅVvH¯L|vH¸S#'¸¯bvH;t'¸zyHwx|
¿ç¡	¡HSUxÔS;~xÁÇ
iFiUjlk2mn	op








0 500 1000 1500 2000 2500 3000
au











0 500 1000 1500 2000 2500 3000
au
*AwHt#|®~$ dÛ -Û = «Û ; vH;³7HvH¯:¹|;GyEµLyEµ|vH¯   yE   U|P³µAvH|PvH¯|µ¸|F|5yH³|ÂtyEFv S|t#|               yE    .     SÇ
iFiUjlk2mn	op









0 500 1000 1500 2000 2500 3000
au








      .    )   .         .       .        .         .    
IÀ¸;z{AÏJyEFvH¦v|t~$yEtyEz}|#|t#,   Z  	
     .       .           .         .    
IÀ;¸z{FÏEyE¹AvH}v|t~	yEtyEz}|#|t      Z  	
      .  )  .      .         .      .         .   
IÀ¸¸z{FÏEyEFvHv|t5®	yEtyEz}||t#,    |     Z  	




      .       .            .         .    
­ yE;µF|P¡ dÛ 
LÛ = «Û ;  ­ U|¸St³F	yEtyEz}|#|t:vHz{;;#|{XË}|µ¸¯N¶·EyEµ¸tyEFvH¼vHz{¶
	yEt#|¦°¦¹vx|vH;yE|¼³w{y$JyEµ¸;tyE¹AvH	yE#|tLÇ
iFiUjlk2mn	op







*FwH;t#|5¢  dÛ -Û = «Û ;  ­ ||wHz}|S#U|}¯bvHtz}|JyH³;t#|z}|S#'vH¯*yE;µF|5SÇ
ØwHµF| ]vHz{;;#| |EyEµ yEAv ]vHz{;#| |JyEµ   8  B  9  .     .       .     .     8  B  9  .     .        .    .       8  B   9  .     .       .   .    8  B   9  .    .         .    .   
­ yE;µF|}  dÛ 






*AwHt#|  dÛ 
LÛ = «Û A ¡&>         ¶bSA|°vH¯L|Øt#JyH;|Í;µNyH|C 'yEµ¸vH;|¿ç¡;S
~VU¢SÔSU¡&>ÁÇ
iFiUjlk2mn	op










0 200 400 600 800 1000 1200
alpha    .    IÌ|VGyE
Z 
	




   .      .          .       .          .           .   
IÀ¸;z{AÏJyEFvH¦v|t~$yEtyEz}|#|t#,   Z  	
    .        .     .         .           .   
IÀ;¸z{FÏEyE¹AvH}v|t~	yEtyEz}|#|t      Z  	
  .       .           .        .      .           .    
IÀ¸¸z{FÏEyEFvHv|t5®	yEtyEz}||t#,    |     Z  	
    .         .          .        .           .    















*AwHt#|5Ô  dÛ 
-Û = «Û A  ­ ||wHz}|XÍ|¦¯bvHtÂ|z}|EyH³t#|z}|XÍvH¯*yE;µA|~VÇ
ØwHµF| ]vHz{;;#| |JyEµ yE¹Av ]ÂvHzn;#| |JyEµ   8  B   9  .       .       8   B   9  .           .         8   B   9  .         .       8   B  9  .            .         8   B    9  .  
­ yE;µF|{~$ dÛ 
-Û = «Û A  `vHz}|z}|JyH³;t#|z}|S#t#|µGyE|#vÀ|{|wHz}|S#PvH¯+HwH;t#|}ÔS
vHz{;#|`t#|µË¸º|¸zyHwx|Ç
iFiUjlk2mn	op
>        89	F&
"	?)
*AwH;t|  dÛ -Û = «Û A  ­ U|g¹|wHz}|X#'t#|vHt#|n HwH;t|®¡&>VÇ
ØwHµF| ]vHz{;;#| |JyEµ yE¹Av ]ÂvHzn;#| |JyEµ   8  B   9  .      .      8   B   9  .           .          8   B   9  .          .         8   B  9  .           .         8   B    9  .    
­ yE;µF|}£  dÛ 






*AwHt#|'¡&>$ dÛ -Û = «Û A vHt-SA|°vH¯`|*t|vH³t¹¹AvH5vH¯`¹|u|wHz¼|S#vH¯ HwH;t#|'SÇ
iFiUjlk2mn	op
x        89	F&
"	?)
*AwHt#|5¡x¡ dÛ 













0 1000 2000 3000 4000 5000 6000
alpha    .    IÌ|VGyE
Z 
	




     .      )  .           .       .        .           .     
IÀ¸;z{AÏJyEFvH¦v|t~$yEtyEz}|#|t#,   Z  	
     .            .         .          .            .     
IÀ;¸z{FÏEyE¹AvH}v|t~	yEtyEz}|#|t      Z  	
     .    )  .         .       .          .           .    
IÀ¸¸z{FÏEyEFvHv|t5®	yEtyEz}||t#,    |     Z  	
     .            .          .      .           .    
­ yE;µF|®¢  dÛ -Û = «Û @  ­ U|CSt³FCyEtyEz}|#|t#'vHz{;#|}XË|µ¸¯N¶·EyEµ¸tyEFvHLÇiFiUjlk2mn	op

















*AwHt#|P¡H  dÛ 
-Û = «Û @  ­ ||wHz}|X|¼¯bvHtC|z}|EyH³t#|z}|XÍvH¯*yE;µA|5SÇ
ØwHµF| ]vHz{;;#| |JyEµ yE¹Av ]ÂvHzn;#| |JyEµ   8  B  9      .         8  B  9  .             .          8  B   9  .          .       8  B  9  .             .        8    B   9        .       8    B   9  .            .     
­ yE;µF|  dÛ 






*AwHt#|$¡H  dÛ -Û = «Û @  ­ U|g¹|wHz}|X#'t#|vHt#|n HwH;t|®¡E~VÇ
ØwHµF| ]vHz{;;#| |JyEµ yE¹Av ]ÂvHzn;#| |JyEµ   8  B  9      .        8  B  9  .           .          8  B   9  .           .      8  B  9        .      8    B   9        .         8    B   9  .           .      
­ yE;µF|Ô  dÛ 
LÛ = «Û @  VvHz¼|Pz¼|JyH³;t|z}|X#t|µNyE|®#v¼¹|$|wHz}|S#vH¯ HwH;t#|{¡HS
vHz{;#|}¯Gt#vHz U|Ct|vH³t¹|{vH¸S#Ç
iFiUjlk2mn	op
x¢        89	F&
"	?)
*AwHt#|½¡E~$ dÛ 

















Ó ¡Ö  CÇ²Ø;|t#vHL*Ç CyE·`]Ç ÍF³vH¯UÇ²È|z{z}|µ UÇ²ÈvHwyEt¹tySUÇ²È ]'t#vxÏxXØPÇ  t#||¶
	yE;zÉ Ç yEz{zyEtµ¸wVuØPÇIÌ×|;|Ë 	Ç  t#vHv	'yE4ÈÇ `vHt|¹|LÇ
	 
	  F.  )) &-:!  Ç VvXA|çËÎ¯bvHt )ç`tNyEµyE.Ø;µ¸F| IÉyE¹|zyEFÍx¢> >
#;|t#¸çË ]Í Ë `A|| ]|X#|tJ-su;µGyH;|µ;;NySsUØ ¡H¡&>x~H¶çx¢xÔxÔSÍ¹|vHÒ|`FvHL
¡HxH~VÇ
ÓÕEÖ vH;yEÅ|;tvH¯·yEzySJvxwx|t IÌvH;tHÃyE5;tyEvHF|  |µµAvHLÇ  uµF;|EyE ]vHtyEX#
¯bvHt"#UEyEµ¸tyE#||vHU³tFvHLÇ ­ |;;FJyEµ|vHt ­ x¢ )IÌØ  ¡H4Ñ&)*)³ØP
Ñ&)*)³ØP ) \  ­ ) ­ # ­ )IÌØ  'I´yEt#Ò¡HxxSÇ
ÓÕEÖ  yE;t¹A|µ¸µNy ];tÅySl]ÍËSt¸µ	|µµF|tJ|UwHËvHyEwV:yE  µXF|t	yEwx|tyHÇ ]'	yE¶
tyH#|t¹AÏ¸Uw|;|tyEXçË{vH¯*|¯GyEz}|SyEµzyEtÄÇ ­ |;;FJyEµ|vHtx£x¢>V
) \ )ØP	¡Hxx£SÇ
Ó ~HÖ  ÇÕÈÇq	yEwx|tyH{yE ÂÇuÑzyELÇÎÑ-|³;;vx|{	yE|¼°ÂvHtµF4A$A||°F|
;µNyE	yEtJÇ )ç  Ç;È$Ç;	yEwx|tyHyE  |vHt#wx|  tyEµJX|V¸#vHt 6 ` () 6+)	?	(, F,`
 ," 	!3:$$g
  ? 15)	 &  ²	yHwx|xX~ >VÇgI ) ­ sut#|¹U¡HxÔx¢SÇ
ÓÕ£EÖ  µXF|t	yEUwx|tyHEÇ8 	yE5EyEÌ|P||ÌÌ;t#||®`z}|U³AvHU°´yE´;JyEµ¸;tyE|
³#|t#|vntFwVÇ )ç  Ç ;yEV¸; U|`#vHtJ
 2(			!  
?)0  ,- $! 4 &-	13	   ?2	$(	
L  1$& :   )	:? vHµ;z}|5£xÔxÔvH¯ 	(& ! 0:) L  1$& : 
$((	 X	yHwx|
£x¢x`£xxÔS ;yESyI´yEt#wH|ty®ÑFwH;t#|² ) yEµ¸ËX3I´yËÌ¡HxxSÇ X;twx|t¶  |t¹µGyHwVÇ
ÓÕ¢EÖ  µXF|t}	yEwx|tyHÇ  ,"	W#"/ 5)	$   1$& :   )	$* $ 	W:(  &%
15 3 Ç ­ |aI ) ­ sqt|EU¡HxxSÇ
iFiUjlk2mn	op
xÔ        89	F&
"	?)
ÓÕEÖ  µXF|t}	yEwx|tyHÇ XtyE¹ HJyEFvH.vH¯$E¶· XF³FvH É;t#vJ||²ÂyEÊ{|²yE.z¼|tF
t#|;t#||SyEFvHÇ  &-$  ,- F1(	
$9(     	 (	 	u¡H`¿·xÁ Õ~¢x£X~ÔH~V
I´yEt#´¡Hxx£SÇ
ÓÕÔEÖ  µXF|t	yEUwx|tyHE ­ 	yE´ÑvHwVyEU X#|| I´yËS	yE;ÅÇ ]CyEz¼|ty|µ¸¯N¶·EyEµ¸tyEFvH 
|vHtË}yE}|ÄS|t¹¸z}|X#EÇ )   Ç ;yEU`¸·X|`#vHtJ  2(  $!a4      `vHµ;z}|£xÔxÔ$vH¯
 	(&   0:)Q  1$& :0
$((	 U	yHwx|5x¡&`xH~V ;yESy IÉyEtwH|t¹¸y{ÑFwH;t#|²
) yEµ¸ËX5IÉyË´¡HxxSÇ X;twx|t¶  |t¹µGyHwVÇ
ÓÕEÖ  µXF|tq	yEwx|tyH*yE  FvHt#wHAv ­ vxEyE·Ç ]CyEz¼|ty7]yEµ;tyEFvH¯mvHtHÈ ]vHz{;;#|t  ¶
³FvHLÇ )ç 3:$$O?2)	,`	1  "(," $   )	 $!  (," $!3:  
 $(	 
	yHwx|H~ >`H~S ­ vHÅSËvV|;t	yEt¹Ë¡HxÔxSÇ
Ó ¡&>HÖAyEt# yEt¹µA|ËÇ ]CyEµ¸;tyEFvH4vH¯JyEz}|tyH®³wÀ|}||XNyEµ'z¦yE¹t¸ÄÇ )ç$ 
(			!  
?)7  ,- 	 6  	  




 9(			!  
?) ,- 	 6 	 	 
"  $!"):$!  
 O9)	,-	1 ÇÈ|¯m|¹|Ø`yE|
|¹|EyEt#ºsut#vE|#Øwx|ËX'IºvHtwyEÌ×®yE¯GzyE;Àsu;;µF³|t# )çxÇ	¡HxH~VÇ
Ó ¡HEÖAyEt# yEtµF|ËXy³  ;ySUyE ­ vHz ]ÍyEwVÇ X#|t#|v¯Gt#vHz ;JyEµ¸;tyE#|¦JyE¶
z}|tyHEÇ$)ç  	9(			!  
)  7,`	':$$  9W$(	7   ? 1$&5:  )	:? $!
  :6+	(	 
5 ²	yHwx|Âx¢¡&`x¢H~V #t	yEy0]Í	yEz{	yEFwHL )Ñ;U|5¡HxxSÇ)    Ç
Ó ¡HEÖ$Ç ¶ ­ ÇHÑvHUwyEU ­ Ç  A XµµA|²Ç5]yEvH;F:t|;t||SyEFvHU¯mvHtu|wx|vHz}|tF|qvH¯;z$;µ¶
;µA|;t#vJ||ÍSF|°EÇ$)ç ²¶  Ç  uÅSµ¸;U`LÃ|`#vHtJ 	9(			!  
)  +,- 	! 4 &-	13	?
 9$(	7   1$& :  )	 HvHµ¸z¼|gÔ> >H¶çÔ>S¡vH¯  	(&-	 0:)+ S  1$& :

$(:$(	 J	yHwx|'£xÔx`£xxS  vHµ Ç`¡ S#vXÅSvHµzÉ X°Â||L"I´yË{¡HxH~VÇ S;twx|t¹¶  |tµNyHwVÇ
Ó ¡E~HÖCyEwH¶ ­ 	yEÌÑvHwVyH;AºÈg|tF|²  µ¸XF|t	yEwx|tyHUyEU ­  vXvHt#|s:yE	yH;vH¶
vH;µAvVÇ  ´;||tz{;w$|¯G;UyEz¼|SyEµzyEt¹¸Ä&yE	yEµË`³FvH¯`		|t#|Sz¼|vS;
yE|ÄX|t¸z}|XyEµ²t|³µ¸#EÇ)ç 	)		"S 9  	 -% (	3:W  
"$(	/$!  #
1$& :  )	  ­ |µ¶·ØX )³tyH|µ·¡HxxSÇÀØ µAvHwx|t®|t#³FvH4F,) \ )³Ø ­ |Ð|vHt
¶¡HÔxH~VÇ
Ó ¡H£EÖ*µµ¸NyEz PÇsut#|ÍtNyEÒs*Ç	*µGyE;U|tËX ;yEµ*ØPÇ ­ |;ÅvHµF³ÅXËXyE\ ¸µµGyEz ­ Ç  |¶
#|tµ¸wVÇ  &-:(	 6+	(15) L  Ç ]yEz;tF;wx| #;¸|t#³çË¦sut#|	¡HxÔxÔSÇ
Ó ¡H¢EÖÑÇvH|t¹ÌyE  ÇÕÈÇÂ	yEwx|tyHÇ |µGyE|½Hvx³AvH¸w yE H vHS|Ä X;µµ






 9(  3:$$a  ?2	$(	S   1$& :Q  )	 	yHwx|¦£H~ >`£H~x~V Â|t¹µ¸L
 |tzyEXËX+I´yË¡HxxSÇ)    U]vHz{;;#|t `vXF|çË sut#|Ç yEµFv ) \ )³Ø ­ |;AJyEµ
|vHtCxH~SÇ
Ó ¡HEÖs*|#|t X¹;tz3yE´Ñ-vHw C	yE*Ç5ØÊ{|³#|t#|v}JyEµ¸;tyEFvHLÇ ­ |;;FJyEµ*|vHt¹ ­ 
xSVÑ Hy ) zyHwV	¡Hxx£SÇ
Ó ¡HÔEÖ ­ Ç  A XµµA|²$]Ç	|µµA|tJ	yEÀÑÇvH|tHÇ:|v|twz}vHAvH¾yEÌ³tUt#|¯Gt#vHzy
|vH¯*;µNyE	yEt	yE|Â¸´yEÌEyEµ;tyE#|¼zyHwx|||U|²Ç )ç 9(			!  
?)  0,`
	3:$$/ 9$(	O   :Q6+	(	 
5 :yHwx|¢xx`¢H~S¡S|t¹#yEµF|zÉ
)³tyH|µ   #vH|t¡HxH~VÇg]vHz{;#|t(`vSF| Ë}sut#|Ç
Ó ¡HEÖ#]ÍËSt¸µ	|µµF|tnyE  µ¸SA|t$	yEwx|tyHÇÌØ;;µAJyEFvH5vH¯vH;¶bz}|tF$XF³FvH4#vÀvHz}|
XF³	yEµwH;F;|¼yHÅ`Ç)ç  2(			!? 
?)   ,-!3:$$ 9(	0   :
6+	(	 
?3 JyHwx|Â¡Hx;¡Hx¢S S|tU#yEµA|zÉ )³tyH|µ·  #vH|tÂ¡HxH~VÇ-]ÂvHzn;#|t`vSF|çË
sut#|¹ÇqØ7µFvHwx|tC|t#AvHÀ ) \ )Ø ­ |º|vHtCx>ÔSÇ
ÓÕ>HÖ#]ÍËSt¸µ	|µµF|tnyE  µ¸SA|t$	yEwx|tyHÇÌØ;;µAJyEFvH5vH¯vH;¶bz}|tF$XF³FvH4#vÀvHz}|
XF³	yEµwH;F;|¦yH³ÅVÇu||JyEt#º|vHtgx>ÔS$) \ )³ØP ²µ¸Ëº¡HxH~VÇ
ÓÕ¡Ö U|wHËvH yEwVLyHA½Èg|tF|²  µ¸SA|t$	yEwx|tyHuyE
C	yEUwH¶ ­ 	yE4ÑvHwVÇ
Øt#vH³#|;;F²|Â¯bvHtÍzyE#¸wç°v5;JyEµ¸;tyE#|¸zyHwx|u;t#vHwH{U|t#|v|tË
vH¯|¦;ÅXv°.|;¸vHµNyEt{wx|vHz}|tËXÇ 	  % (3:  
 $(	   &-$ ¡HxH~VÇ#v




) ´A|AvH*0`»Fy   E¶bt#vHyEFvH´z¦yE¹t¸Äº`		|t#|S¯Gt#vHz  -  #A#5yEwHµF|yES¸t#vHyEFvH¦|#vHt³º	yE5`   yE %  %   Ç
¦Û  = >A¨>Gß = ¤  ; O!"I%$ egf   
e f  `   8  ) 6(8 ` 9X9 ` 8   ) 6(8 ` 9   6&8 ` 9X9  -
 ©Hß'Kß§2>A¨?>Gß = ¤  ;
8 ` )   - 9 egf 324P6&8 ` )   - 9  -
iFiUjlk2mn	op
~ >        89	F&
"	?)
 2  Ç½|g	y|
24P68 ` )   - 9 )  -  6(8 ` 9   )=68 ` 9   
v	yEJ;yHvHt`¸Uw$#v$|/]yËXµF|ËS¶ yEz{¸µ#vH ÕU|vHt#|zÉ²°|	y|` - )=68 ` 9 `   6&8 ` 9 ` )  -  f - . -
­ S 8 ` )   - 9 egf `.- ) 6&8 ` 9 `   68 ` 9 ` 8/)  -L 6&8 ` 9   )=68 ` 9  9  -324P6&8 ` )   - 9  -
 ©Hß'Kß§2>A¨?>Gß = ¤  A      egf  )  58  ?!
e ;f  ` )   -2476(8 ` )   - 9
 2  Ç ­ ;FÍt|³µ¸#'¯Gt#vHz ;tvHvx¸FvHÀØPÇ ¡Ç
 ©Hß'Kß§2>A¨?>Gß = ¤  @
e  *8  )=68 ` 9X9   <
 2  Ç X| 68 ` 9      8 # 9   `°|	y| # 
e  `  )     8 # 9 `  - -   8  # 9 >  I/.  8  )    8  # 9X9 >  I  . )     8 # 9 8  -   8 # 9 >  IR.  8  )    8 # 9 9 >  I  . 9   -  8  )    8 # 9X9   <
 ©Hß'Kß§2>A¨?>Gß = ¤  G Fa         % a,-8` egf  e < f ` < )   egf  e < f 324P6&8 ` )   - 9 8I24P68 ` )   - 9   egf     e < f 9





 2  Ç )ç;||;yHvHt`¸Uw$#v$;t#vHvx³FvH¦ØPÇ ¡` egf  e2< f ` < )   egf  e2< f
*8I24P68 ` )   - 9  -  egf 9  8A24768 ` )   - 9  -  e< f 9 )   e f  e2< f324P6&8 ` )   - 9 8I24P68 ` )   - 9   egf *   e2< f 9
 ©Hß'Kß§2>A¨?>Gß = ¤  Y Fa     $!   !  7	3 		 % a,-8
egf l egf &  egf & egf l
 2  Ç )ç;||
egf l egf & ,2476(8 ` )    - 9 24P6&8 ` )    - 9 8 `  )8      9 `      - 9   egf & e f l
 ©Hß'Kß§2>A¨?>Gß = ¤  ^ F    "8	(: ! $'1$	15$-:  $!  #! ) $(W  $!  !  73 		?   egf l !  egf & ! $!  0$ (		1 $ 
 2  Ç )ç;||;yHvHt`¸Uw$#v$;t#vHvx³FvH¦ØPÇ £SV°Â|gy|¹|
  egf l !    egf & !     f -   e f & !    e ;f l !   e f l e ;f &   f - 8  l 
	  f l ( 
   & 	  f &  ( 
 9 ` ! )8  l f l 	  f l ( 
   & f & 	  f &  ( 
 9 !    X f l 
    f & 
 
	  f l ( 
  	  f &  ( 
   f -         
 ©Hß'Kß§2>A¨?>Gß = ¤  c Fa    !   33	  % /,-?8
8   egf ! 9 < 8   e  f ! 9  8  )   9  %   ! % 24P68 ` )   - 9 254768 `    - 9
iFiUjlk2mn	op
~        89	F&
"	?)
 2  Ç X|C°Â|	y|$#
24P6&8 ` )   - 9 2476(8 `   - 9 e ;f e  < f  8 ` )   - 9 8 ` <    - 9 8  )   9  -   8 ` ) ` < 9 8  )   9  -     8 # 9 >  I .
°|	y|0 8   egf ! 9 < 8   e  f ! 9*8 e ; <f > ! IR.v8  )  9  9 < 8 e ; < f > ! I/.v8    9  9*8  )   9 8 !   9 < e f e ; < f !    X f & 
 &  .   & 	  f  ( 
  	  f  ( 

 ©Hß'Kß§2>A¨?>Gß = ¤  b F    F %  !"$:0   
	
   		?7(	 13?)	!       
$!  %l,-   )0   8	(W:a,- 
 $:   egfO) ,- %l  :S  
	
*d  n8  )  9   f f <   g d `	
 f f <   g
%l,-     )     8 # 9    $! ` 
   )0 ,`0:  # 0 
  #  !"A%l$	!      8 #  9     8 # 9 )   ?!  8 #  9   8 # 9 
 2  Çq*t#³JX°Â|gvH|C¹	yE  AgyEµ¸°CyËVvx³¸¹¸|5yE¦¹	yE
24P6&8 ` )   - 9  n8  )  9
­ |LX¸ 
	
 ` F°t¹¸|d ` f f <   g ° `	  d    8 # 9 )  8 # 9 8 # 9    8 # 9 g
v	yE e ;f F°t#| d e  ;f f f <  ' g ° e  ;f  ` )   58  )  9
\v°P;°|	y|





­ ;Fz}|EyEU	yE  n8  )  9 e  f Fy$t#vHyE¹AvHÀzyEt¹¸ÄvH¯yEwHµF| ) #  yE e f A¹X
°t#| d ` <  
  f f <   g d   '  X f 
   f f <  ' g
 
	("  ¾	/$ +;S)*'&5($+
) };F'|FvHL²°Â|gwH||¯bvHt¹z¦yEµ	¹vHµ¸;¹AvHvH¯L||²	yE¹AvH	yECyEt#|yEÂ|	yH³F'vH¯




­ |5;;ÅSv°C´vH¯u|||	yEFvHvHt³ËV³#|z¼vH¯|	yEFvHFg||t´vHt 8 NB  9 
vHt 8X8 N  B N  9 B  9 °|t#| N  N  yE N  yEt#|5vH;¶·Ï|t#vt#|JyEµFyE»y$vH¶·Ï|t#v{³ËSznz}|tF  E¶bzyEtÄ	Ç
­ ||5|	yEFvHCyEt#||H;U|}³w®|¯bvHµµAv°w²yEXF| 
P R  Z ` Z ¿m~£xÁ#   Z b ¿m~¢xÁ
N  > #  I . PSR ¿m~xÁ
­ ||µGyH³u¹;t#||Í|²yEAvHUuyEt#||;¸XyEµA|Xq#v|'|	yEFvH¿·£xÁV¿·¢xÁuyEÀ¿ xÁ¸¹|ÍJyH|
°|t#| Z  Z  Ç |º³ËV³#|z¼ÂyEt#|vH³F;|t|x|vHtt#|³vH`w;|Ä`|{²yEXF|
yEt#|| 
P R 4  Z ` 4 Z=;# 4  Z b 4
N 4  > # 4 I/. P R 4½|gvH³F;|t	yE6`ÌXt#|³||µË ` 4 ²F|²	yEµv  - yE¼¹	yE bXt#|³||µËb 4 XFvH|²	yEµL#v f - À°;F´JyH|¹|®vHµ;FvHvH¯u¹||	yEFvHVt|³|¹¸|µ¸Ë}³ËV³#|z}³VA|ÀyEt#|5vHSXFvHÇ
    #n I U S
­ |$¹|vH¯ÂyEµµ*|P³ËXz{z}|tF  E¶bzyEtF|Fy}¢E¶·`z}|AvH	yEµL|#vHt5³	yH|yE
|	yEµµ¸Ë}t#|¯b|t#Í#v$¹|z¦yE¹t¸Ä}vHt#vHtt#|³vH`w¢E¶·`¸z}|³FvH	yEµ|#vHtJÇ
iFiUjlk2mn	op
~x~        89	F&
"	?)
vHty|vH¯µ¸U|EyEtµËÌ;||;|S|#vHt#  !  B . . . B !   8 !  B . . . B ! 9 ;|UvH#|||#vHtC³	yH|vH¯*yH³A 8 !  B . . . B ! 9 Ç½|;|UvH#|®|5t#vHyEFvH½yEÄXF5vH¯y{t#vHyEFvHÌzyEtÄ\`»SË´yEXËÌ|#vHtS³´	yE`  `Ç
)ç¯P` Fy   E¶bt#vHyEAvHºz¦yE¹t¸ÄyE  y®t|EyEµL`		|t#|S¯Gt#vHz¡;°|5;|H;| egf SË
e f  `   8  ) 6(8 ` 9X9 ` 8   ) 6(8 ` 9   6&8 ` 9X9  -
egf F³VA|¼À|AvHÉØPÇ
    TS  `I U S ! ( ( SC  UL U     U  S  # !$ % VUv
 ©Hß'Kß§2>A¨?>Gß =  ;  ,-a)& O)  	%&':?` ` < ) N    f - . - ¿m~ÔxÁ
 )




  8  - B   < 9
 2  Ç 	yEFvHÀ¿b~ÔxÁFuyvHz}vxwx||vH-µ¸|JyEt*Ë`³|z7 ´Ç#³wvHz}|'vHz{;;|t
yEµAwx|;ty5³ËV³#|zÌx¸'JyE¼|;tv|¯mvHtz}|tµË®¹	yE|tyEÅ{vH¯U¹;A³ËV³#|zÆAÂ¢g¯ N    
vHt~{vH|t°F|²Ç
)ç¯ N    `|vHµ;FvHÀFÍS;A|5yE|	yEµ#v f - . - Ç)ç¯ N    U|$vHµ;FvHÌ|#vHtP³	yH|
	
ASvH¯'`z¼|³FvHÒSÇ  - A5y}vHµ¸AvHvH¯|	yEFvH±¿m~ÔxÁ$³¸U|a` ` <   - Ç   < F{yEvHU|tvHµ¸AvH vH¯|	yEFvH ¿b~ÔxÁ$¸|`  < ` <    < ÇX|²yHvHt`¸Uwn#v{;t#vHvx³FvH ]Ç £S  - yEU   < yEt#|®¹|´µ¸U|EyEtµË¸U;||;|XHÃ|Ë¼¯mvHtz y®	yH³FvH¯ 
	
Ç
 ©Hß'Kß§2>A¨?>Gß =   A  ,-a)& O)  	%&':?
PSR  P < R ) N    f - . - ¿m~xÁ
 )
 8 NB  9 B N  )  B   B     
%l,-





 2  ÇqØvHt#V¸w$v|	yEFvHÎ¿b~£xÁV|²yEAvHÐ¿b~xÁÍF|²;yEµF|Sv` Z=;  Z < ` < ) N  Z  Z=; <  f - . -
­ S 8 N  B   9 AyÀvHµ;FvH4vH¯|	yEFvH±¿b~xÁ¸¯gyEÎvH;µËÒ¸¯ 8 N  B Z ;   Z ; < 9 FyvHµ;FvHÀvH¯u|²yEAvHÐ¿b~ÔxÁÇ
 ©Hß'Kß§2>A¨?>Gß =   @  ,-a)& O)  	%&':?> ! I .  > ! I < .  f - . - ¿ £>Á
 )
 8 !)! <   $!  ! < B !)! <   !  ! < B !)! < -  ! - ! < 9
%l,- 8 !  B !  B ! - 9  )0    )	 )0  + - 
 2  Ç 	yEFvHÀ¿·£>ÁFuyvHz}vxwx||vH-µ¸|JyEt*Ë`³|z7 ´Ç#³wvHz}|'vHz{;;|t
yEµAwx|;tyÀË`³|zÉ¸EyEÐ|;tv|Î¯bvHtz}|tµ¸ËÌ¹	yE®U|tyE;ÅÒvH¯;F®Ë`³|z F$SÇ ­ |
vHµ;FvH¦|#vHtg³	yH|gFSvH¯uV¸z}|³FvHÀSÇ
vHtÌyESË.|#vHt  vH¯vSvHt#`	yE#| 8 N  B N  B N - 9  8 !  B !  B ! - 9 vH±|ÌvHU|ºyE!  <    ! < ACvHXSAvHU³µ¸Ëºy$vHµ;FvHÀvH¯u|	yEFvH4¿·£>Á;vHÀ|vHU|tÂ	yE`°|	y|
!  <    ! <  4 -4  N 4 8 !)! <4  ! 4 ! < 9
­ S !)! <   !  ! <  ! ! <  !  ! < yEU !)! <-  ! - ! < ¯bvHt¹z y	yHAÂvH¯U|vHµ¸AvH}|JÇ
 ©Hß'Kß§2>A¨?>Gß =   G  ,-a)& O)  	%&':?> b IR.v8 ` ` < ) N   9 > b I < .  f - . - ¿ £¡HÁ
 )
 8 NB  9 B N  + B   
	




         8  - B   < B e  b b < e <  9

	
        8 e  b b < e <  B e   b b < e <   B e  & b  <   b < e <  & 9
  b  ) $ 1$	15$':  

	
         8  - B   < 9

	
        8   < 9
,`&%l ) 
&-,-   N  (  B  -   	       
iFiUjlk2mn	op
~¢        89	F&
"	?)
 2  Ç 	yEFvHÀ¿·£¡HÁFuyvHz}vxwx||vH-µ¸|JyEt*Ë`³|z7 ´Ç#³wvHz}|'vHz{;;|t
yEµAwx|;ty³Ë`#|zÉU$JyE¾|$;tv|¾¯bvHtz}|tµËÀ	yE5|$tyEÅ¾vH¯';F5³Ë`#|z3AP¼¯kb{F
vH;tvHvHt¹AvHyEµUv S`vHtvH|t°F|xX~¯ N    VvHt5£$vH¹|t¹°A¹|xÇ
Ñ-| H;t#³gyH³;z}|	yE6b®F;t#vHvHtFvH	yEµ#v `Ç
)ç¯ N    UU|vHµ;FvHÌ|#vHt5³yH| 
	
       ASvH¯`z}|U³AvH¾SÇ  - yE  < yHvHµ;FvHvH¯L|	yEFvH´¿b~ÔxÁ`yEt#|5yEµFv®vHµ;FvHvH¯L|	yEFvH¾¿ £¡HÁÍyE{SXyHvHt#`w
#v$;t#vHvx³FvHO]Ç £S`¯bvHtz y®	yH³FvH¯ 
	
       Ç)ç¯ N    x|'vHµ¸AvH|#vHtu³yH| 
	
      A-¹XqvH¯	`¸z}|³FvH{¡Ç   < A*vHSSAvHµ¸ËyvHµ¸AvHºvH¯u|²	yE¹AvH½¿·£¡HÁyE¦¹X'¯bvHtzy®	yH³FvH¯ 
	
      ÇÑ-|®Uv°áyH³;z}|$yE^b}A5vH®;tvHvHt¹AvHyEµu#v SÇ ­ |vHµ;FvHÎ|#vHt$³yH|

	
      A'SvH¯u`z}|U³AvHºSÇØvHt#V¸w$v$;t#vHvx³AvHºØPÇ ~V;°|	y|> b IR. 8 ` e  b b <e2<  ` < ) N  e  b b <e2<  9 > b I < .324P6&8 ` ) N  - 9 > b I/.;8I24P6&8 ` ) N  - 9 b b <  N e  b b <  N b b < e <  9 > b I < . f - . -
Ñ-|$³;;vx|	yE N    Ç )ç.yH;`FvHÎ#v  - yEU   < L¹	yE$F:yHvHt`¸UwÀ#v;t#vHvx³FvH ØPÇ S|²¸yEµF|XµËX e  b b < e <  yº¸t#ÐvHµ¸AvHÐAS e  b b < e < ; Ç") ¯bA}vH};t#vHvHtFvH	yEµ#v S 4yE e  bÒyEt|ºUvH¼;tvHvHt¹AvHyEµ||t{|JyE| egf ´F;t#vHvHtFvH	yEµ*v SÇØvHt#`w¼v¦;t#vHvx³FvH ]Ç ¢S  -    < yE e  b b < e <  yEt#|$¹|µ¸|JyEtµËn;||U;|SJ²S'¯bvHtz y$	yH³FvH¯ 
	
       ÇÑ-|Uv°8³;vx¹|gyE N    Ç ­ | e  b b < e <  yE e   b b < e <   yEt#|5XUvHµ;¶FvHÇ e
 & b  <   b < e <  & Fu|}yEµA¹v$yvHµ¸AvH* )ç;||-²yHvHt#V¸w#v;t#vHvx³FvH{ØPÇë¡°|	y| > b IR. 8 ` 8 e
 & b  <   b < e<  & 9 ` < ) N  8 e  & b  <  .b < e2<  & 9X9 > b I < .M> b I/.v8X8I24P6&8 ` ) N   - 9  -  N  e  & 9 b  < ` <  `  b < 8A24768 ` ) N   - 9  -  N  e2<  & 9)5N  8 e
 & b  <  .b < e2<  & 9X9 > b I < .,2476(8 ` ) N   - 9 > b IR.v8 b  <  .b < 9 > b I < . f - . -
X|²yHvHt#`w#v;t#vHvx³FvHÌØPÇ ¢S;|¸U|t e  b e  & byES;vHt e   bX e  & byEUyEt#|$vH;µNyE	yEtJ e  b b <e2<   e   b b <e2<   yE e  & b  <   b <le<  & yEt#|5µ¸|JyEtµ¸Ë¸U;||;|XHyHvHt#`w$#v$t#vHvx³¸¹AvH ]Çë¡E~VyE¦¹X'¯bvHtz y$	yH³FvH¯ 
	
      Ç\v°$ÂU|ÀEyH¹|À°|t#|Rb´A;tvHvHt¹AvHyEµ#v `CyHvHt`¸Uw¾#vÒ;t#vHvx³AvH ]Ç £S
 N  (  B  -   	       Ç)çÉ¹|®JyH|®°U|t#|_b$FvH;t#vHvHtFvH	yEµ#v}yE N  (  yHvHt#`w{#v{;t#vHvx³¶





|5vH|	yEyHvHt#`w$#v$t#vHvx³¸¹AvHºØPÇ ¢S e  bX e   bnyE yEt|gU|vHvH;µGyEyEtyE:vHÐ|}vH|t$	yEyHvHt#`wÀ#vÌ;tvHvx¸FvH4ØPÇ S 8   e  b 9 < 8   e   b 9  v	yEJ;yHvHt`¸Uw$#v$;t#vHvx³FvHÀÈÇë¡    8 e  b B e   b 9     8 e  b B  9    8 e   b B  9 yEUe
 bX e   bX yE e  & bP;v$vH#yE¹A³¯NË¼|	yEFvHÎ¿·>ÁÇ]vH¹||XµËX  N  (  B  -   	       Ç
 ©Hß'Kß§2>A¨?>Gß =   Y  ,-a)& O)  	%&':?
N  N < ) N  > #  IR.  >-#  I < .  f - . - ¿ £xxÁ
 )
 8 NB  9 B N  + )$   B       
%l,-
       8 Z Z < B Z   < Z < B Z e  b b < e < ; Z < 9
      8 Z e  b b < e <  Z < B Z e   b b < e <   Z < B Z 8 e  & b  <   b < e <  & 9 Z < 9
  b  ) $ 1$	15$':  
       8 Z Z < B Z   < Z < 9
      8 Z   < Z < 9
,`&%l ) 
&-,-   N  (  B Z Z <      
 2  ÇqØvHt#V¸w$v|	yEFvHÎ¿b~xÁV|²yEAvHÐ¿·£xxÁÍF|²;yEµF|Sv>-#  I/.v8 P R  P < R ) N   9 > #  I < .  f - . -
vHt³w|²yEAvHU¿b~£xÁyEUÎ¿b~¢xÁ> Z b I . 8 Z ` Z ;  Z  < ` < Z < ) N   9 > Z b I < .  f - . -
	yEÂA 0 > b IR.v8 ` Z=;  Z < ` < ) N  Z  Z=; < 9 > b I < .  f - . -
­ S 8 N  B   9 AyÀvHµ;FvH4vH¯|	yEFvH±¿·£xxÁ¸¯gyEÎvH;µËÒ¸¯ 8 N  B Z ;   Z ; < 9 FyvHµ;FvHÀvH¯u|²yEAvHÐ¿·£¡HÁÇ
iFiUjlk2mn	op
~Ô        89	F&
"	?)
 	   TS  `I U S ! ( ( SC  UL U    3 S  # !  % 2Uv S
­ |{³ËV³#|z}vH³F;|t#|Ò¸½;F¹|FvH yEt#|{vHznvx|ÎvH¯CvH|}|	yEFvH4vH¯Â;;ÅSv°8 N  B  9 yE´yEvHU|tvH¯'#yEz}|®çËX|PvH¯u;;ÅSv° 8 N  B  9 v{	yEU|;;ÅSv°´vH¯|³ËV³#|z F 8 N  B N  B  9 Ç )ç¯  8 N  B  9 B N   + )'   B      l  A¹|®vHµ;FvH´|vH¯|H;t#³g|	yEFvH´yE  8 N  B  9 B N   + )    B     &  V¹|¹vHµ¸;¹AvHÌ¹|vH¯uU||vH|5vHµ;FvHÀ|vH¯*¹|Ë`³|z F  8 N  B N  B  9 B N  . N   + )$   B     l    &  ÇØ yH³AvH¯    l    & AwH|´SË 2  8    l    & 9 µ¸U|EyEtµËÀ;|||S|vHt#vH¯   l    & yE¦°Â|g	y|
	2  8    l    & 9 32  8    l 9  2  8    & 9 ) 2  8    l     & 9
 ©Hß'Kß§2>A¨?>Gß =   ^  ,-a)& O)  0,-/)  ?):`  R` <  ) N     f - . -`  R` < ) N    f - . -
 )
 8 N  B N  B  9 B N  B N   )  B   B    	 l   	 & 
%l,- 
	 l   	 & )  8  - 9     ?!   ?	/$ 1'		15$   	 l ,-&%l ) 
 2  ÇØvHt#`w{#vnt#vHvx³¸¹AvH Çë¡  -     <  yE    <  vHSSAvHµ¸ËÌ	yE 8  	 l  
	 &
9 Ç \v°PyHvHt#V¸w5#v®;tvHvx¸FvH ]Ç ¢SX¸¯  yE   yEt#|vH';t#vHvHt¹AvH	yEµ Ã°Â|	y|2  8  	 l   	 & 9     )   
yE 8  - 9 FvHSXFvH³µËÀy®yH³ACvH¯  	 l   	 & VvH¹|t¹°A¹|

	 l   	 &   	 l   	 &
 ©Hß'Kß§2>A¨?>Gß =   c  ,-a)& O)  0,-/)  ?):
P R   P < R  )   f - . -
P R   P < R  )   f - . -
 )
   l     & 
  8 Z Z < 9     ?!   /$ 1$	15$





 2  Ç ­ ;Ft#|³;µ#Í¯GtvHz t#vHvx³¸¹AvH Ç ¢{yEXË³w$|5#yEz}|$yEt#wHz¼|SyH
|;t#vSvH¯*vH¯*t#vHvx³¸¹AvH Ç SÇ
 ©Hß'Kß§2>A¨?>Gß =   b  ,-a)& O)  0,-/)  ?):> b  I/. 8 `  R` <  ) N    9 > b  I < .  f - . -> b  I/. 8 `  R` < ) N   9 > b  I < .  f - . -
 )
 8 N  B N  B  9 B N  B N     )$   B    	 l    l    l   	 &    &    & 

	 l    l       	 &    &      ) 
 8  :` E!  15$!  
  ,-S(	&%
&-Q  ,`8	(W:?)    e    ; b     $! e    ; b    % 	 	"(, ,- &-,- 
% a,-8
 N  (  B  -   	 l    l    l   	 &    &    &
 2  ÇØvHt#`wÍ#v';t#vHvx³FvH Ç ~V  -     <   e    ; b  b <  e2<         <  yE e    ; b  b <  e2<   vHXSFvH³µË{³	yE 8 
	 l    l       	 &    &     9 Ç \v°P;yHvHt#`w#vt#vHvx³¸¹AvH ]Ç £S-]Ç ¢S-]Ç ÔyEO]Ç ¡&>V;||tyEµLEyH¹|vS;tC	yEyEt|³znzyEtFÏ|{¸ºyE;µF|®SÇ
 ©Hß'Kß§2>A¨?>Gß =   h  ,-a)& O)  0,-/)  ?):
N   N <  ) N   >-#   I/.  >-#   I < .  f - . -
N   N <  ) N  >-#   I .  >-#   I < .  f - . -
 )
 8 N  B N  B  9 B N  B N    )$   B     l    l    &    & 
  l        &     a!"13$!  
 ? ,-O(	&%
?&    ,- 8	(:)   /e     b    $! e    ; b    % 	 	 (, ,-  )a!"	!&3(		! 	 :`  ,-   %l  
 %    * 	  ?)	)    l        &      ) `:?$	!7		 ,- 8	(W:?) a  ?)	)a   	 l    l       	 &    &          &   1$    
    Z $!# 
?,  &  1  ? 
   Z < 	"(,O  ,` 
&-,- 
% a,-8
 N  (  B  -    l    l    &    &
 2  Ç ­ ;Ft#|³;µ#Í¯GtvHz t#vHvx³¸¹AvH Ç Ô{yEXË³w$|5#yEz}|$yEt#wHz¼|SyH
|;t#vSvH¯*vH¯*t#vHvx³¸¹AvH Ç £SÇ
iFiUjlk2mn	op
£>        89	F&
"	?)
]vH5HwH;tyEAvH 2  8  
	       
 l  & 9 y$	yH³FvH¯  	       
 l  &
                )     - B    <             )     - B    <              )     - B    <             )     - B    < 
             )     - B      <       B          )     -
     B           )     - B    <  B      <       B          )     - B    <  B      <       B8   B   B    9 vVÇ     )     - B    <      B8   B    B    9 vVÇ     )     - B    <  B      <       B8   B    B   9 vVÇ     )     - B    <  B      < 
      B8   B    B    9 vVÇ     )     - B    <  B      < 
       B8   B    B   9 vVÇ     )     - B    <  B      <       B8   B    B   9 vVÇ     )     - B    < 
      B&8   B   B    9 LÇÕvVÇ LÇ    )      -
     B&8   B    B    9 LÇÕvVÇ LÇ    )      - B    <       B&8   B    B   9 LÇÕvVÇ LÇ    )      - B    < 
      B&8   B    B    9 LÇÕvVÇ LÇ    )      - B    < 
       B&8   B    B   9 LÇÕvVÇ LÇ    )      - B    <       B&8   B    B   9 LÇÕvVÇ LÇ    )      -8   B    B   B    9 	yEtz}vH;F    )      - B %   l 
  l   &    <   %  l 
   l   &      < 8   B    B   B    9 vHyEtz}vH;A    )      -
­ yE;µF|® ÍÈ|t¸AvHºvH¯
	 l    l       	 &    &     ;||`w$vHÀ¹|vH5HwHtyEFvHvH¯   e    ; b     yE e     b  ²°Â|;|vH#|  	 l    l       	 &    &     XË  
	       
 l  &  e     b  SË   yE e     b  XË   VU|vH5HwH;tyEAvHUyEt#|µ¸F³#|¦¯GtvHz #vHÀ#vvH#vHzÉX¯Gt#vHzá|µF|EyHwx|U|tyEµUEyH|Â#vg¹|Íz}vx³wx||tyEµ;JyH|   z¼|JyE	Fu;t#vHvHtFvH	yEµ`v   #vVÇ LÇ  z}|EyE








 ©Hß'Kß§2>A¨?>Gß = J ; F,-a #  8 !  ! <  B !  ! < 9  )  
 2  Ç )ç;||X¯!  ÉFy$|#vHtvHt¹vxwxvH	yEµ#v !  ;vHC#v !  `°|	y|
  !  ! <     !  ! <  f - . - ¿ £xxÁ   8 ! < !   9 !   f -    yEÀ|²yEAvH½¿·£xxÁÍU|¸z{;µA|Í¹	yE     Ç ©Hß'Kß§2>A¨?>Gß = J  A F,-a #  8 !  ! <  B !  ! < B ! - ! < - 9  )  
 2  Ç )ç;||-¸¯ !  4APyn|vHt®vHt¹vxwxvH	yEµu#v !  ;vHv !  vHt#v ! - °|	y|
  !  ! <     !  ! <   - ! - ! <-  f - . - ¿ £H~Á   8 ! <  !   9 !    - 8 ! <- !   9 ! -  f -     -  yEÀ|²yEAvH½¿·£H~ÁÍU|¸z{;µA|Í¹	yE     Ç ©Hß'Kß§2>A¨?>Gß = J  @   !   !   ! - $! ! 	 (		1 $
 
4 	
4   8 ! 4I9% ! 4 %  !24 ! <4  f - . -
%l, 5  B+   B  B  $ 
 8 ! 4I9   8 ! 	 B !  9  8 ! 	B !  9  8 ! - B ! 7&9  )  8 ! - B !  9  8 ! - B !  9  8 ! 	 B ! 7&9  8 ! - 9  )  8 ! 	 B !  9  8 ! 	B !  9  8 !  B !  9  8 ! 	 9   8 ! - B !  9  8 ! - B !  9  8 !  B !  9 
iFiUjlk2mn	op
£x        89	F&
"	?)
 2  Ç  ¾U|vH|$	yEU¯ ! 4 ÐF|®|vHt$vH;µGyEyEt° !   !  )! - yE ! 	 ³À¹	yE % ! 4  %  % ! 4 % yE 8 ! 4 B ! 4  9 ) "  `°|	y|
! <7 ! 4   % ! 7 % % ! 4 %  8 ! 7 B ! 4I9
yE¦SX¯bvHt  B+   B  B  $ 
 ! 4 
    1     /    8 ! 7 B ! 4I9  8 ! 7&9 ! 7     1     (    8 ! - B ! 4I9  8 ! - 9 ! -     1         8 ! 	B ! 4A9  8 ! 	 9 ! 	    1     /    8 !07 B !24 9 8  8 ! 	 B !  9  8 ! 	 B !  9  8 ! - B !24 9 )  8 ! - B !  9  8 ! - B !  9  8 ! 	B ! 4A9  9 ! 7)  8 ! - B ! 4I9  8 ! 	B !  9  8 ! 	B !  9  8 !  B !  98    1     l    8 ! - B !  9 !  )    1     &    8 ! - B !  9 !  9  8 ! 	 B ! 4I9  8 ! - B !  9  8 ! - B !  9  8 !  B !  98    1     l    8 ! 	B !  9 !  )    1     &    8 ! 	B !  9 !  9 f -
 º|5vH|t	yE-  8 !   !  9  f - Ç]vH¹||XµËXS¸| !  u !  ÎyEU !   !  ¯bvHtz y$	yH³FvH¯*+.-²   f - . - Ç
 ©Hß'Kß§2>A¨?>Gß = J  G F,-a  ,   8 !  ! <  B !  ! < B ! - ! <- B ! 	 ! <	 9  )*
   !   !   ! - $! ! 	 (		1 $    ,-&%l ) 
 2  Ç½|g	y|
  !  ! <     !  ! <   - ! - ! <-   	 ! 	 ! <	  f - . - ¿ £x£xÁ  - 8 !  B !  B ! - 9 ! -   	8 !  B !  B ! 	 9 ! 	  f - ¿ £x¢xÁ) ¯ !   !  )! - yE ! 	 yEt#|vH5vHµGyE	yEtH 8 !  B !  B ! - 9 yE 8 !  B !  B ! 	 9 EyEvH|$vH|	yEµS#vÏ|t#vVÇ `vVx|	yEFvHÀ¿·£x¢xÁz{;µA|U¹	yEyE*µF|EyH  -   vHt  	   yEUÃyHvHt#`w#v$;t#vHvx³FvHO]Ç S;|	yEFvHÎ¿·£x£xÁ'|¦znµ¸F|'	yE        -   	   Ç)ç¯ !   !   ! - yE ! 	 yEt#|5vHµGyE	yEtHVyHvHt#`w$#v$;t#vHvx³FvH ]Ç S , FµA|¹	yEÀ~VÇ`vVyHvHt#`w$#v$;tvHvx¸FvHO]Ç S , FSÇ





 2  Ç )ç;||X¯!  ÉFy$|#vHtvHt¹vxwxvH	yEµ#v !  `°Â|g	y|
   -    !  ! <   f - . - ¿ £xxÁ   !    f -    yEÀ|²yEAvH½¿·£xxÁÍU|¸z{;µA|Í¹	yE     Ç ©Hß'Kß§2>A¨?>Gß = J  ^ F,-a #  8  - B !  ! <  B !  ! < 9  )  
 2  Ç )ç;||
   -    !  ! <     !  ! <  f - . - ¿ £xÔxÁ   !   !   f -    yEyHvHt#`w$#v$t#vHvx³¸¹AvH ]Ç ¡V|²yEAvHÐ¿·£xÔxÁÍ|¦z{;µA|:¹	yE        Ç ©Hß'Kß§2>A¨?>Gß = J  c   !   !  $! ! -   ,` 
 $  )	 )0  + - ,-
  - )
4  -4   % ! 4 %  ! 4 ! <4  f - . -
 2  Ç½|g	y|
    B . . . B  B  ! 4  ! 4 ) % ! 4 %  ! 4 ! <4 ! 4  f - ¿ £xxÁ
yEÀ³| !   !  yE ! - ¯bvHtz y$	yH³FvH¯ + - S¹;A'¸z{;µF|'	yE   f - . - Ç
 ©Hß'Kß§2>A¨?>Gß = J  b F,-a  ,   8  - B !  ! <  B !  ! < B ! - ! <- 9  )*
   !   !  $! ! -  ? ,- 
 $  )	 )0  + -    ,`&%l ) 
iFiUjlk2mn	op
£H~        89	F&
"	?)
 2  Ç)ç¯ !   !  yE ! - ¯bvHtz yE vHtvxwxvHyEµ	yH³F¼vH¯,+ -x|LyHvHt#`wÒ#v;t#vHvx³FvHO]Ç S , AµF|	yEº~VÇ `vVyHvHt#`w$#v$t#vHvx³¸¹AvH ]Ç ¢S , FSÇ
 |t°F|xXU|t#||ÄXF³# '³ÀyE !4-FvH;tvHvHt¹AvHyEµUv$|tvx³;t#vS`ÂvH¯
| °ÂvvH|t# !07®yE !  ÇPÎ|5	y||
   -    !  ! <     !  ! <    - ! - ! <-  f - . - ¿ ¢>Á   !07  !  r  4 8 !24 B !07 B !   9 !4  f -    ØvHt#`w}#v¦;t#vHvx³FvH ]Ç S|	yEFvH¿·¢>Á|´¸z{;µF|	yE        -   Ç
 ©Hß'Kß§2>A¨?>Gß = J  h   !   !   ! - $! ! 	 /,-5( :)	0)	( " ,-
  -  
4  	
4    8 ! 4T9% !24 %  ! 4 ! <4  f - . -
%l,- 5a   ! ) (  B B B    B . . . B   
 8 ! 4I9     ! 7  !    !    ,` 
 $  ?)	) 
  8 ! 4 9 )       B    B . . . B   B+ B  $ B       8 !24 B !07 9   B    8 !24 B !   9   
  8 ! 4A9 8 ! 4 B ! 7 B !   9
 
	   /    


	   /    1 
 	   1     
	 	   /     
 ,`&%l )  ¿ ¢¡HÁ
 2  ÇqÑ-| H;t#³C³;;vx|yE
  B+   B . . . B   B  $ B    8 ! 4 B ! 7&9  
­ |LX¯bvHtyESË   8 ! 4A9 F;|H;|¼SË¦|	yEFvHÎ¿·¢¡HÁX°AAXyEµ¸F¦³|x;yHvHt`¸Uw$#v
;t#vHvx³FvHÀÈÇ £S`°Â|g	y|U|





 8 ! 4 9 t#|JyEµµ¸Ë´;vS|vHP;||´vH ! 7 yEU !  ¦³|xvH½|vH|	yEU (8 ! 4 B ! 7 B !   9 
8 ! 4 B !   B ! 79 yE-vH4¹|vH|t®	yEU 8 ! 4 B ! 7 B !   9  8 ! 4 B ! 7 B !  9 ÎS¸t¹|vH¯|	yE¶
FvH ¿ xxÁÇ ØvHt#V¸w´#vÒ|	yEFvH8¿·xÔxÁ:¯bvHtyESË `F³  B B B    B . . . B   Í|t#||ÄSF³# 8    B   9  +  )8  B  9 ³	yE
!4  ! 7    !  G  !  ¿ ¢xxÁ
yEÀ|²yEAvH½¿·¢xxÁÍz{;µ¸F|Í	yE
   % !   %    8 ! 7 B !   9    % !  %    8 !07 B !  9   ¿ ¢xxÁ
­ |LX³w|²	yE¹AvH5¿·¢xxÁyE½¿·¢xxÁ`°|	y|
  B+ B B    B . . . B   B `F³#
 8 ! 4  ! 7&9
 ! 4  ! 7  %    
      & 8 ! 4 B ! 7 B !   9 !   %    
  

  & 8 ! 4 B ! 7 B !  9 ! 
 %    
      8    % !   % 8 %   
   9    % !  %    8 !   B !  9X9 !   %    
  

  8   % !  % 8 %    
   9     % !   %    8 !  B !   9X9 !  %    
 
	        
      
	   /     
 8    % !   %    8 ! 7 B !   9    % !  %    8 ! 7 B !  9 9 !   %    
 




	   /     
 8   % !  %    8 ! 7 B !  9     % !   %    8 ! 7 B !   9X9 !  f -
¿ ¢H~Á
ØvHt#`w#vt#vHvx³¸¹AvHÈÇ yEPÈÇ ~V !4ç! 7ÂyE !  yEt#|vHuvH;µNyE	yEtJE°;F®znµ¸F|
	yE !4  !07x !4  !  yE ! 7  !  ¯bvHtz y	yH³FvH¯ + - yEUXyHvHt#V¸w#vP|	yEFvHÌ¿·¢H~Á
	yE   f - . - ÇÑ-|Âv°7;;vx|	yE
  8  B+ 9 B    8 ! 4 B ! 7(9  
ØvHt#`w´#vÌ;t#vHvx³FvH ÈÇ ~VÍz¼|JyE$yEJÍyEz}vHw !   !   ! - yEU$! 	 Í;t#||}vH¯|zÉV|¸¹|t¯mvHtzyE´vHtvxwxvH	yEµq	yH³FvH¯ + - vHt|µAvHw#v}y;µNyE|g°Cvx|UvHtzyEµ-F
;t#vHvHtFvH	yEµ#vÌ|{¯bvH;t¹Î|vHtJÇ )ç¯°|ºyEt#|{¸4¹|#Ht#³JyH|²L|t#|}|ÄSF³  B B " B . . . B   ³¦¹	yE%! 4  ! 7  !  ®¯bvHtz yEÌvHt¹vxwxvH	yEµ	yH³F`°;F¦µF|EyH;Â#v 8 ! 4T9   8 ! 7&9   8 !   9 )    8 !  9  
yE¦U|Ct|³µ¸ÂAt#v|ÀSË¼;tvHvx¸FvHO]Ç SÇuÑ-|;;vx|	yE°Â|PyEt#||ÄVµ³|µË
¸Ì¹|®|vHÌEyH¹|x;	yEFV¯bvHt|ÄyEznµA|² ! 7  !  {yE ! |µFvHw#vy$;µGyEU|®vH¯vHtzyEµ
! 4 yE¦v$ç°vvH¯q|;t#||vH;µNyE	yEt|#vHt#yEt|®vHtUvxwxvH	yEµ·Ç ­ |L
 8 ! 4A9 )  
iFiUjlk2mn	op
£x¢        89	F&
"	?)
 8 ! 7&9 8 ! 7 B !   B !  9   8 !   9 8 !   B ! 7 B !  9   8 !  9  (8 !  B ! 7 B !   9
#³w®|yEz¼|;||µAvH;z}|XÍyHÂvx|vS;tw5¸|	yEFvH¿·£xxÁyEU¾¿·¢H~Á²°Â|	y|
|
 ! 4  f -   8 ! 4! ! 7&9  f - yE  8 ! 4! !   9  f -
X| ! 4  ! 4  ! 7 yEU ! 4  !  ®¯bvHtz y$	yH³FvH¯*+.-²`;FÍznµ¸F|'	yE   f - . - Ç
 ©Hß'Kß§2>A¨?>Gß = J ;-X F,-/  ,   8  - B !  ! <  B !  ! < B ! - ! <- B ! 	 ! <	 9  )*
    !   !   ! - $! ! 	 ?	(		1 ?? ,-?3( :)	/)	(W " ?   ,-&%l ) 
 2  Ç ) ¯!   !   ! - yE'! 	 yEt#|ÀvH;µNyE	yEt}vHt¼yEtz}vH;A²yHvHt#V¸w´#vÒ;t#vHvx³¶FvH ]Ç $yEU ]Ç S , FÍµF|¹:yEÀ£SÇ\v°P;yEz}vHw®|¯mvH;tÍ|#vHt# !   !   ! - yE ! 	 |t#|5yEt#|||#yEtµ¸Ë};t||vH¯*U|z yE;v$vHC¯bvHtz yEÌvHt¹vxwxvH	yEµ-yH³AÂvH¯ + - yEU
vVyHvHt#`w$#v$;tvHvx¸FvHO]Ç ÔS , F~VÇ
 |t°F|x-yHvHt#`w¼#v;t#vHvx³AvHÒÈÇ S	¹|t||ÄSA5yEU  ³Ò	yE !24  !07
;vS|UvH|µFvHw$#v$|;µNyE|5;|H|}XË| °Âv{vH|t|#vHt !  yE ! mÇkÎ|	y|
|
   -    !  ! <     !  ! <   - ! - ! <-   	 ! 	 ! <	  f - . - ¿ ¢x£xÁ   !24  ! 7L    8 !   B !4 B ! 7 9 !  G   8 !  B !24 B !07 9 !   f -    ØvHt#`w5#vgt#vHvx³¸¹AvH ]ÇÕ~VX|	yEFvH´¿·¢x£xÁ*|{¸z{;µA|*	yE        -   	  Ç
 ©Hß'Kß§2>A¨?>Gß = J ;'; F,-/ #  8 !  ! <  B !  ! <-  ! - ! < 9  )  
 2  Ç )ç;||-¸¯ !  4APyn|vHt®vHt¹vxwxvH	yEµu#v !  ;vHv !  vHt#v ! - °|	y|
  !  ! <     - 8 !  ! <-  ! - ! <  9  f - . -   8 ! <  !   9 !     - 8 ! < - !   9 !   f - 





 ©Hß'Kß§2>A¨?>Gß = J ;-A !  ! <   !  ! < $! 8 !  ! <  !  ! <  9 0$	    !  15$!"3 
 2  Ç )ç;||X¯!  ¾;|vH#|y$|vHtvHtvxwxvHyEµ#v !  ;;ÂvH#v !  S°Â|gy|
  !  ! <     !  ! <     8 !  ! <  !  ! <  9  f - . - ¿ ¢x¢xÁ   8 ! <  !   9 !      8 ! <  !   9 !   f -        yEÀ|²yEAvHq¿·¢x¢xÁ:U|¸z{;µA|Í¹	yE     Ç ©Hß'Kß§2>A¨?>Gß = J ;-@   !   !   ! - $! ! 	 (		1 $a$!)	&3(, ,-
 8 ! - B !  9  8 ! 	 B !  9   8 ! 	B !  9  8 ! - B !  9   ¿ ¢xxÁ
,-
 
4 4   8 ! 4T9% !4 %  ! 4 ! <4   8 ! - B ! 	 9% ! - % % ! 	 % 8 ! - ! <	  $! 	 ! < - 9  f - . -
%l, 5  B+   B  B  $ 
 8 ! 4T9    8 ! - B ! 7(9  8 ! 	B ! 7&9 8 ! - B ! 	 9  )  8 !  B !  9 
 2  Ç  ¾U|vH|$	yEU¯ ! 4 ÐF|®|vHt$vH;µGyEyEt° !   !  )! - yE ! 	 ³À¹	yE % ! 4  %  % ! 4 % yE 8 ! 4 B ! 4  9 ) "  `°|	y|
! <7 ! 4   % ! 7 % % ! 4 %  8 ! 7 B ! 4I9
yE¦SX¯bvHt  B+   B  B  $ 
 ! 4 
    1     /    8 !07 B !24 9  8 ! 7 9 ! 7  8 ! - B ! 	 9 8    1     (    8 ! 	 B ! 4 9 ! -     1          8 ! - B ! 4I9 ! 	 9     1     /    8 ! 7 B ! 4A9  8 ! - B ! 4T9  8 ! 	 B ! 4 9 ! 7)  8 !  B !  9 >  8 ! 	 B !24 9 8    1     l    8 ! - B !  9 !  )    1     &    8 ! - B !  9 !  9  8 ! - B !4 9 8    1     l    8 ! 	 B !  9 !  )    1     &    8 ! 	 B !  9 !  9 I f -
 º|5vH|t	yE-  8 !   !  9  f - Ç]vH¹||XµËXS¸| !  u !  ÎyEU !   !  ¯bvHtz y$	yH³FvH¯*+.-²   f - . - Ç
iFiUjlk2mn	op
£xÔ        89	F&
"	?)
 ©Hß'Kß§2>A¨?>Gß = J ; G F,-/  ,   8 !  ! <  B !  ! < B ! - ! <	  ! 	 ! <- 9  )*
   !   !   ! - $! ! 	 	(		1$ $$! )	&'(, ,` 8 ! - B !  9  8 ! 	B !  9   8 ! 	B !  9  8 ! - B !  9    ,-&%l ) 
 2  Ç ) ¯ !   !   ! - yEU ! 	 yEt#|5vHµGyE	yEt5yEUÀ#yEF³¯GË|	yEFvHÎ¿ ¢xxÁUyHvHt`¸Uw$#v;t#vHvx³FvHO]Ç ¡HS , AµF|	yEÉSÇ `vVyHvHt#`w$#v$t#vHvx³¸¹AvH ]Çë¡ , FSÇ)ç¯ !   !   ! - yE ! 	 yEt#|$vH;µNyE	yEt;;g;vnUvH#yEF³¯GË|	yEFvH ¿·¢xxÁ;°|5	y|²V¯mvHt
 	  
! 4  % !4 %  8 !4 B !  9% !  %  8 !  B !  9 !  ) % !4 %  8 !4 B !  9% !  %  8 !  B !  9 ! yEÀvV
  !  ! <     !  ! <   - 	8 ! - ! <	  $! 	 ! <- 9*8      - 	    (         	    (    & 
 	        & 
   l   & 	    l    & 
 & 9 !  ! <  8      - 	    (          	    (    l 
 	         l 
   &   & 	    l    & 
 & 9 !  ! <)  - 	    (            l      &   	    l    & 
 & 8  8 ! - B !  9  8 ! 	 B !  9   8 ! 	B !  9  8 ! - B !  9X9 8 !  ! <  !  ! <  9°;F ³v°gyHvHt#`w¾vÉ;tvHvx¸FvH ]Ç ¡HÎyE ³| !   !   ! - yE'! 	 ;vÉUvH#yEF³¯GË}|²	yE¹AvH4¿ ¢xxÁS¹	yE !  ! <   !  ! < yE ! - ! <	  ! 	 ! <- yEt|gµ¸U|EyEtµË}¸||;|XJÇ)ç¯ !   !   ! - yE ! 	 yEt#|5vHvH;µNyE	yEtJ`°|	y|
  !  ! <     !  ! <   - 	 8 ! - ! <	  ! 	 ! <- 9  f - . - ¿ ¢xÔxÁ   8 !  B ! - B ! 	 9 !     8 !  B ! - B ! 	 9 !   f -     vHt    yEÀ|²yEAvH½¿·¢xÔxÁÍU|¸z{;µA|Í¹	yE         -   Ç ©Hß'Kß§2>A¨?>Gß = J ;-Y F,-/ #  8  - B !  ! <  B !  ! < -  $! - ! < 9  )  
 2  Ç )ç;||X°Â|gy|
   -    !  ! <     - 8 !  ! < -  ! - ! < 9  f - . - ¿ ¢xxÁ   !   !     - 8 !  B !  B ! - 9 !   f - 





yEyHvHt#`wnvn;tvHvx¸FvH ]Ç ¡x¡U|²	yE¹AvH.¿·¢xxÁ|Ìznµ¸F|Â	yE      -   Ç
 ©Hß'Kß§2>A¨?>Gß = J ;-^   !   !   ! - $! ! 	 /)	&'(, ,-
    )  B   B   8 !  B ! - 9       8 !  B ! 	 9     8 !  B ! - 9       8 !  B ! 	 9   8 !  B !  9     8 !  B ! - 9    8 !  B ! - 9 ¿ >Á
,-
   -  
4 4   8 ! 4I9% ! 4 %  ! 4 ! <4   8 ! - B ! 	 9% ! - % % ! 	 % 8 ! - ! <	  $! 	 ! <- 9  f - . -
%l, 5    B . . . B    8 ! 4 9  ;	    1    ( 
 & 8 ! - B ! 	 9    
	   (      

 2  Ç'ØvHt#`w$#v;t#vHvx³FvHÌÈÇë¡;¸¯ !   !   ! - yE ! 	 yEA¯GË¦|	yEFvH4¿·>Á|t#||ÄSF³# 8  - B  	 9  +  )8  B  9 ³¦¹	yE
!   !    - ! -   	 ! 	 ¿ ¡HÁ
yEÀ|²yEAvH½¿·¡HÁÍz{;µ¸F|Í	yE
   - % ! - %   	 % ! 	 %   ¿ xxÁ
­ |LX³w|²	yE¹AvH5¿·¡HÁyE½¿·xxÁ`°|	y|
 8 !   !  9 !   !   %   (      
   (          8X8 !  B !  B ! 	 9 ! -  8 !  B !  B ! - 9 ! 	 9 %   (     
   (   8  - % ! - % 8    8 ! - B ! 	 9  %   (     
 9   	 % ! 	 % 9 ! - %   (     
       8  	 % ! 	 % 8    8 ! - B ! 	 9  %   (      
 9   - % ! - % 9 ! 	 %   (     
   (   8    - % ! - %   	 % ! 	 % 9 ! - %   (     
       8   	 % ! 	 %   - % ! - % 9 ! 	 f -
Xz{¸µNyEtµËX|t#||ÄXF³# 8   B  - 9  +  ) 8  B  9 ³º	yE
! -  !     !    - ! - ¿ xxÁ
iFiUjlk2mn	op
¢>        89	F&
"	?)
yEÀ|²yEAvH½¿·xxÁÍz{;µ¸F|Í	yE
    % !  %    8 !  B ! 	 9   - % ! - %   ¿ H~Á
­ |LX³w|²	yE¹AvH5¿·xxÁyE½¿·H~Á`°|	y|
 8 ! -  !  9 ! -  !   %   & 
   &   & 8 !  B !  B ! - 9 !   %   (      
   (         8 ! 	 B ! - B !  9 ! - %   & 
   &   8   % !  % 8   %   & 
 9   - % ! - %    8 !  B ! - 9X9 !  %   (     
   (   8  - % ! - % 8    8 ! - B ! 	 9  %   (      
 9    % !  %    8 !  B ! 	 9 9 ! - %   & 
 
	   &    ( 
   &   8     % !  %    8 !  B ! 	 9   - % ! - % 9 !  %   (      
   (   8    - % ! - %    % !  %    8 !  B ! 	 9 9 ! - f -
Xz{¸µNyEtµË  8 ! 	  !  9  f - ÇØvHt#V¸wÒ#v¾t#vHvx³¸¹AvH ÈÇë¡|¸¹|t !   !  yE ! - vHt !   !  yEU ! 	 yEt#|vHµGyE	yEtHV°;FÀz{;µ¸F|Í	yE !   !   ! -  !  yEU ! 	  !  ¯bvHt¹z y$	yHAvH¯ + - yESX	yE   f - . - Ç
 ©Hß'Kß§2>A¨?>Gß = J ; c F,-/  ,   8  - B !  ! <  B !  ! < B ! - ! <	  ! 	 ! <- 9  )*
   !   !   ! - ?! ! 	  (	1 $ $!#)	&3(, ,- 8 ! - B !  9  8 ! 	 B !  9   8 ! 	B !  9  8 ! - B !  9   !   !   ! - $! ! 	 	/)	&3(, ,-
     )  B   B   8 !  B ! - 9       8 !  B ! 	 9     8 !  B ! - 9       8 !  B ! 	 9   8 !  B !  9     8 !  B ! - 9    8 !  B ! - 9   ,`&%l ) 
 2  Ç )ç¯ !   !   ! - yEU ! 	 yEt#|ÀvH;µGyEyEt¦yEU #yEF³¯GË4|	yEFvH7¿·¢xxÁ$vHt}#yEF³¯GË|	yEFvH}¿·>ÁHyHvHt#`w'#v;t#vHvx³FvH ]Ç ¡HyEa]Ç ¡H¢S , A	µA|		yEP~VÇ VvVJyHvHt#`w
#v$;t#vHvx³FvHO]Ç ¢S , AgSÇ
 |t°F|xX¯!   !   ! - yEU ! 	 yEt#|5vH;µGyEyEtJS°Â|	y|





yEyHvHt#`w#v;tvHvx¸FvH ]Çë¡E~Vx|	yEFvHÀ¿·x£xÁ|®znµ¸F|		yE        - 	  Ç  |t°F|x`¯ !   !  ;vS|vH|µFvHw$#v|5;µNyE||H;U|¦SË ! - yEU ! 	 |	yE¶FvH4¿·x£xÁÍz{;µ¸F|:yE
  !   !    - 	`8 8 !  B !  B ! 	 9 ! -  8 !  B !  B ! - 9 ! 	 9  f - ¿ x¢xÁ     - 	  ØvHt#`w$#v$t#vHvx³¸¹AvH ]Çë¡;|²	yE¹AvH½¿·x£xÁÍ|¦z{;µA|ÍyE        Ç |t°F|x-¯%!   !  |µAvHwx5#vÌ|;µNyE|};|H|ÒXË ! - yE ! 	 qU|t#|{|ÄXF³#8  - B  	 9  +  ) 8  B  9 ³UÀ	yE
!   !    - ! -   	 ! 	
yEÀ|²yEAvH½¿·x¢xÁÍz{;µ¸F|Í	yE
8    -   - 	 8 !  B !  B ! 	 9X9 ! -  8    	   - 	 8 !  B !  B ! - 9X9 ! 	  f - ¿ xxÁ) ¯    8 !  B ! - 9      8 !  B ! 	 9  |	yEFvH.¿·xxÁ¸z{;µA|yE     - 	0  yE-yHvHt¶`wnv¼;t#vHvx³FvH ]Ç ¡|	yEFvH ¿ x£xÁÂ¹|´z{;µ¸F|	yE        Ç  |t°F|²|t#|®|ÄSA³   B . . . B   ³UÌ	yE !   ! 4 ;vS|vH|µAvHUwv¹|;µNyE|P;|H|XË!  yE ! 4 Ç ) ¯L°|yEÅ|   S|	yEFvHÎ¿·x£xÁ'¸z{;µA|Í¹	yE
  !   ! -    8 !  B !  B ! - 9 !    - 	 8 !  B ! - B ! 	 9 ! -  f -     - 	   vHt       yE	yHvHt#`w#v;t#vHvx³FvH+]Ç ¡{yEO]Ç ¡x¡U|²	yE¹AvH4¿ x£xÁ|À¸z{;µF|¹	yE       - 	   Ç
   L$) 9')*L+
) º;F|¹AvHL !   !   ! - yEU ! 	 yEt#|5³º	yE
  B ! 4  f - yE  8  B 9 B  $ B ! 4 yE ! 7 yEt#|vH;tvHvHt¹AvHyEµ
iFiUjlk2mn	op
¢x        89	F&
"	?)
 ©Hß'Kß§2>A¨?>Gß =   ; Fa        $!  
8 ! 4 ! 7&9 < 8 !    !  9  
    8 ! 4 B !   9    8 ! 7 B !  9     8 ! 4 B !  9    8 ! 7 B !   9
 8 !    !  9 < 8 !24  ! 7 9  
 2  Ç )ç;||`¯u°|$|vH|  1   1   SË ! 4  yEUº¹|gµGyE|;|H|XË ! 4 yE ! 7 XË 8 ! 4 B ! 7&9 X¯bvHtyESË¦VA³¹¸ B+ B B    B . . . B   `°Â|	y|8 ! 4 ! 7&9 < 8 !    !  9  
 ! 4  ! 7   8 !   B !  9
 ! 4   ! 7    8 !    B !   9
 
  8    B   9  +  ) 8  B  9 B ! 4   ! 7     !      !  
 
  8    B   9  +  ) 8  B  9 B
! <4  8   !      !   9   yE ! <7  8   !      !   9  
 8 ! <4  !    9 8 ! <7  !   9 *8 ! <4  !   9 8 ! <7  !    9
    8 ! 4 B !   9    8 ! 7 B !  9     8 ! 4 B !  9    8 ! 7 B !   9
 ©Hß'Kß§2>A¨?>Gß =   A !   !   ! - $! ! 	 ?	 )!S:   yEtz}vH;A   $! ?'    ,-  ) )   $  ,-, 		l   %l 
 	%&  8 ' 	%&35)*
  B+ B B    B . . . B   B ! ) $(W) B&8 ! 4  ! 7&9 < 8 !    !  9   ¿ xÔxÁ
  B B B    B . . . B   B ! )$() B   8 !24 B !   9    8 !07 B !  9     8 !4 B !  9    8 !07 B !   9 ¿ xxÁ





 2  Ç  	yEFvH7¿·xxÁ®AµF|EyEtµË4|;¸XyEµA|X#v¾|	yEFvH ¿·Ô>ÁyEyHvHt#`wÌ#v
;t#vHvx³FvHÀÈÇë¡;|²	yE¹AvH4¿ xÔxÁÍAÂ|;yEµF|S#v|	yEFvH4¿·xxÁÇ
 ©Hß'Kß§2>A¨?>Gß =   @   !   !  $! ! -    
:  1 $  ,-
!   !   ! - ?! ! 	 /,-5( ¿ Ô¡HÁ
 
! 	  ) 1'		15$$: ,-/$ :  ¿ ÔxxÁ
 2  Ç )ç¯ !   !  yE ! - |µAvHUwv V¹|vHt¹z¦yEµ#v !   !  yEU !   ! - yEt#|yEµ¸µq;t#vHvHtFvH	yEµ Ç )ç¯ !   !   ! - yE ! 	 yEt#|yEtz}vH;A²|	yEFvH4¿·xÔxÁ|´³v°	yE;FuvHtzyEµ`Fu;t#vHvHtFvH	yEµ`v|'¸S#|t#|¹AvH{vH¯	|';µNyE|;|H;|$XË ! - yEU ! 	 yEU|;µNyE|;|H|}XË !  yEU ! 	 `	yEÂA ! 	 Ç)çX|t#|µ¸ËX¸¯ ! 	 A	;t#vHvHtFvH	yEµHvÍ|*UvHtzyEµx#v'4|   8 !  B ! 	 9     8 !  B ! 	 9    8 ! - B ! 	 9   yE !   !   ! - yE ! 	 yEt#|	yEtz}vH;FyHvHt#`w$#v|²	yE¹AvH4¿ Ô>ÁÇ
 ©Hß'Kß§2>A¨?>Gß =   G
!   !   ! - $! ! 	 /,-?3(0$!
  8  B+ 9 B    8 ! 4 B ! 7(9   ¿ ÔxxÁ
 !   !   ! - $! ! 	 /,-?3(0$!
  8  B+ B  9 B !?) $() B    8 ! 7 B ! 4I9    8 ! 4 B !   9     8 ! 7 B !   9   ¿ ÔH~Á
 
	 ? 
,` W?&  8	(:)  !   !   ! - $! ! 	  , 		0 0,- ,-  ?,- 
"$F )	 )0  + - 
  W  
:  1 ? %l,`)a$$ ) 1'		15$$: ,- &-, 8	(: 
¿ Ôx£xÁ
 2  Ç )ç¯yH|tFvHÎ¿·ÔH~Á'A¹t||ÌyH¹|t¹AvH½¿·ÔxxÁÍFvHXSFvH³µË¼t¹|5yEµAvVÇ
)çX|t#|µ¸ËX`¸¯:yH|tFvH4¿·ÔxxÁ:Ft¹||À|²	yE¹AvH4¿ xxÁ³v°	yE
   8 ! 4 B ! 7&9        8 !   B ! 7(9   vHt    8 ! 4 B !  9  
v	yE    8 ! 4 B ! 7&9       8 ! 4 B !   9    8 !   B ! 7(9     8 ! 4 B ! 7&9  vHt    8 ! 4 B !  9    8 !  B ! 7&9     8 ! 4 B ! 7&9  
yEÌyH¹|t¹AvH½¿·ÔH~ÁÍFt|²Ç
iFiUjlk2mn	op























yE ;z$;t#|µµGy  :yE$A{³U 	yE;t||vH¯|z	y|À#yEz}|ÌyEwHµF|  | °Â||.|JyHvH|tÂyEn|µAvHUw#vPy®vH|vH¯*yEUwHµA|  °Uvx|yEÄXFA|¯mvH;t|vHt¿b¹||+HwHt#|¡H£xÁ ¸U;||`|JyHÀz}|z$|tvH¯u|	yEFvHÎ¿·Ô>ÁÍFU|º|	yEµ#v    8  9    8  9 Ç ©Hß'Kß§2>A¨?>Gß =   Y   !   !   ! - $! ! 	 	/,-?5(    8 !07 B !24 9    8 !4 B !   9     8 ! 7 B !   9 ¿ Ôx¢xÁ
    8 ! 7 B ! 4A9    8 ! 4 B !   9     8 ! 7 B !   9   ¿ ÔxxÁ¿ ÔxÔxÁ
 2  ÇqØvHt#V¸w$v|	yEFvHÎ¿·xÔxÁSU|t#||ÄXF³# 8  4 B    9  +  ) 8  B  9 ³UÀ	yE
! 7  !    4 ! 4    !   ¿ ÔxxÁ
°;FÀznµ¸F|	yE






   8 ! 7 B ! 4I9 ! <4 8 ! 7  !  9  4 % ! 4 %     8 ! 7 B ! 4A9     % ! 4 % % !   %    8 ! 7 B ! 4I9    8 ! 4 B !   9    % ! 4 % % !   % 8    8 ! 7 B ! 4T9    8 ! 4 B !   9 )    8 ! 7 B !   9X9
`v{|	yEFvHÎ¿ Ôx¢xÁÍ¸z{;µF|'	yE    8 !07 B !24 9   vHt ! <4 8 ! 7  !  9   Ç )ç¯    8 ! 7 B !4 9   |	yEFvH±¿ ÔxxÁgF$#yEF H|Ç ! <4 8 !07  !  9   z}|JyE¹	yE !4! 7¦yEU ! :|µAvHw#v´y
;µNyE|7yE`yHvHt`¸Uwg#v5;t#vHvx³FvH¼ÈÇ S²|UvHtzyEµ#v ±F:U||¹#yEtµ¸Ë !  Ç ­ S   8 ! 4 B !   9   yEºyH|tFvH4¿·ÔxxÁÍFÍ¹t|PyHwyE¸LÇ
iFiUjlk2mn	op
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